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The purpose of this journal is to record accu 
rately simply and interestingly, the world’s 
progress in knowledge and industrial 


ac hievement 


screntt fie 


The “Human Interest” at Panama 


N the course of a recent interview Col. Goethals 

stated to the Editor of this journal that, if he 

were asked to indicate the secret of the success 
with which the Panama Canal is being built, he 
would unhesitatingly name the human interest. By 
‘human interest, said Col. Goethals, I mean the 
prid which every one feels in the work as a whole 
and particularly in that part of it for which he is 
personally responsible. 

Now there is nothing in this to contradict the 
general impression that the great accomplishments 
at Panama are due to the fine organization under 
which the work is being done. In an engineering 
task of this stupendous magnitude, zeal without or- 
ganization would be fruitless But given a single 
head, with practically absolute authority ; a carefully 
planned organization; and a zealous ambition on the 
port of the staff to secure the greatest possible re 
sults; and you have a Panama Canal, ready for traf 
fic a year or more ahead of the date originally set 
for its completion. 

When Col. Goethals spoke smilingly of his contrel 


of the work a« being 1 sort of benevolent despot 


ism,’ the phrase was luminous and altogether ap 
propriate. One of the wisest acts of Congress was 
its vesting in one man the whole responsibility for 


the successful carrying through of the scheme for 
a high-level lock canal. It is to this policy of “let 


alone” that much of the phenomenal success is due. 


In effect, the United States government said: “Here 
are the plans, the working force, and the necessary 
funds; build, as cheaply and as speedily as possible, 


a canal whose permanence shall be bevond all 


shadow of a doubt. 


Now the attitude of Congress to its chief execu 
tive at the canal is exactly the attitude of the chief 
to every subordinate who is working under the con 
trolling hand—gentle, sympathetic, elastic, but 
strong—-of his “benevolent despotism.” To every 
subordinate be he a colonel in charge of the great 


locks and dams, or foreman of a construction gang 
is allotted a certain section of the work, for which 
he is absolutely responsible, and in the execution of 
which he is given an opportunity to display such 
gifts of initiative, organization, and masts ry ot de 
tail, as fe may naturally possess. 

Cri 


; ] 
free hand in carrying them out, emphasize his sense 


» man his general instructions, leave him a 


»f responsibility, and you appeal to his proper and 
natural pride of position. In such an atmosphere, 
the microbes of listlessness. perfunctory pe rform 
ance of duty and “loafing,” die out as surely as dis 
ease germs in pure mountain air or in the cold of 
an Aretic journey. In such an atmosphere, more- 
over, there readily develops that other master mo 


tive ef successful work—the spirit of competition. 


Wi recently had occasion to show, in these pages, 
what great results have been achieved in our navy 
by appealing to the competitive instinct. The en 
thusiasm with which officers and seamen are strain 
ing every nerve to become the finest marksmen afloat 
finds its counterpart in the ardor with which, under 
army ontrol, engineers ind men are putting through 


the world’s greatest physical undertaking, on a scale 
of economy and all-round efficiency that has never 


bee n surpasse d. 


Merchant Marine a National Issue 


F the interest in a subject is to be judged by the 

correspondence which reaches the Editor’s desk, 

the present deplorable condition of our Merchant 
Marine must rank high in importance among the 
readers of the Scientiric AMericaN. Many of 
these letters we have published, notably those which 
have contributed some new point of view of this 
complicated national question. 

Those of us who have the welfare of the Mer- 
chant Marine at heart are gratified that the oppor- 
tunity presented by the Panama Canal for stimula- 
ting the construction and operation of American 
ships, is being seized and turned to what good ac- 
count it may. But we must not forget that the stimu- 
lus thus afforded is, after all, merely local and lim- 
ited. The Merchant Marine question is broader than 
iny canal—it covers the seven seas and reaches to 
every port in which the American flag is conspicu- 
ous by its absence and that means practically every 
foreign port in the world! 

In view of the many evidences that the average 
citizen of the United States is anxious to see Amer- 
ican shipping restored to its one-time proud posi- 
tion, the apathy of Congress is, to say the least, be- 
wildering. The motives which should prompt imme- 
diate action are not wanting, sure ly, in power of ap- 
peal. There is no surer sign of the masterful en- 
terprise of a people than the visible token presented 
by that bit of bunting floating from the taffrail of a 
thousand ships, scattered over ten thousand leagues 
of the world’s highway, or handling the nation’s 
commerce in the myriad ports of the world. 

And the purchase price of this exclusion of the 
American flag from the high seas is the three hun- 
dred millions of dollars which we pay every year to 
foreign ships for carrying that American freight 
which we refuse to handle ourselves. 

The remedy is to be found in some form of Fed- 
eral assistance. Any direct subsidy is distasteful 
to the American people; but we believe that an ef- 
fective reiief would be found in the system of pref- 
erential duties advocated by Congressman Sulzer in 
the bill now before Congress and described in our 
Merchant Marine issue of July 15th, 1911. 


The Inventors’ Guild 


NOTHER attempt is to be made to reform 
the American patent system, this time by an 
yrganization which ealls itself “The Invent- 
ors’ Guild” and which may really be considered rep- 
resentative, because its members include such dis- 
tinguished engineers and inventors as Thomas A. 
Edison, Peter Cooper Hewitt, Prof. Michael I. 
Pupin, Dr. John F. Kelly, and Ralph D. Mershon. 

Although the Guild has been in existence for two 
years, it has only recently given utterance to its 
views. That utterance (there is only one as yet) 
is neither a criticism of the Patent Office nor an 
attack on the courts, but simply a resolution ad- 
dressed to the President of the United States, 
isking him to appoint a commission which is to 
investigate the system of granting patents and of 
conducting infringement suits in this country. When 
that commission has made its final report, the Guild 
believes that the inventors of the country, Congress, 
ind the President will know more definitely just 
what steps are necessary to institute reforms. While 
patent lawyers and inventors are agreed that the 
system needs improvement, they do not concur in 
the manner of effecting the improvement. 

Reforms are surely necessary. The Commis- 
sioner of Patents himself has time and time again 
explained to congressional committees the urgent 
needs of the Patent Office. He has pointed out that 
important public records are kept in storerooms 
that are really damp cellars; that a new building 
for the exclusive use of the Patent Office should 
be built in order that the whole procedure within 
the Patent Office may be improved; that action on 
important cases is needlessly delayed; that the sys- 
tem of making searches should be bettered; that 
the method of conducting interference proceedings 
renders it impossible to consider cases exhaustively ; 
that, in a word, the Patent Office should be allowed 
to spend the millions of dollars which it has turned 
into the United States Treasury in order to give 
Repeated appeals by 
the present commissioner have brought some slight 


better service to inventors. 


relief in passing years, too slight, however, to be 
of very much effect. 

Our patent court procedure, too, has been made 
the subject of rather heated comment before con- 


gressional committees. If anything, the hearing of 
1 patent infringement case is even more protracted 


—_ 


than the trial of a criminal. The great manufae- 
turing firms of the country have spoken bitterly of 
the delays that are incurred before infringers are 
eventually restrained. Mr. Frank L. Dyer, who 
is Mr. Thomas A. Edison’s counsel in patent mat- 
ters, has made the statement that the prosecution 
of infringers of Mr. Edison’s electric lamp patent 
involved an outlay of about one million dollars, and 
that even after this huge sum was expended, Mr, 
Edison did not succeed in getting an accounting of 
all the profits to which he was entitled. The Selden 
patent, with its score of volumes of printed testi- 
mony, is a brilliant example of the absurd lengths 
to which we go in needlessly complicating infringe- 
ment suits. The old protracted Chancery cases, of 
which Dickens has written so bitingly, find their 
counterpart in many a patent cause tried in this 
country. Readers of the Scientiric AMERICAN are 
familiar with the Knibbs patent valve case, which 
dragged along wearily for thirty years. Many 
months have now elapsed since the Wright Brothers 
began their action for alleged infringement of their 
patents. How many years must pass before the 
case is finally decided on appeal? 

Patent attorneys, who are supposed to live on 
cases long drawn out, have been among the first 
to urge reforms. Readers of the ScrentTiFIc AMERI- 
can will recall that we have commented on more 
than one bill introduced in Congress for the pur- 
pose of creating a Court of Patent Appeals, a court 
which would be composed of men who are both 
lawyers and technologists; a court, in other words, 
capable of deciding both technical and legal ques- 


tions. It is the opinion of many engineers and, 


patent lawyers that too much is asked of an ordi- 
nary judge. He is a trained lawyer, not a trained 
metallurgist, chemist, or mechanical engineer. 

It is easy enough to rail at the patent system 
ind to claim that neither the inventor nor the manu- 
facturer is treated with justice. It is easy enough 
to place one’s finger upon this or that evil and to 
ask for its correction. What is wanted is a com- 
plete picture of the patent system, a clear concep- 
tion of where it falls short of the inventor's 
demands. In asking for a commission which will 
paint such a picture the Inventors’ Guild has acted 
wisely. Not until the facts are ascertained should 
correction be recommended. 

Because the prosperity of this country may be 
directly traced to the patent system, reforms should 
be made only after long deliberation. Judged by 
results, our patent system must surely be commend- 
able in most respects. It must not be forgotten that 
the amount of capital invested in agricultural imple- 
ments, many of them patented, amounts to about 
*200.000,000; that nearly $29,000,000 is invested 
in patented sewing machines; that over $175, 
000,000 is invested in electrical establishments 
where patented dynamos, motors and electrical ma- 
chinery are produced; that over $11,000,000 worth 
of patented typewriters are sold every year. In- 
deed, almost every object which we habitually use 
or which contributes to our comfort in some way, 
is either patented or made by patented machin- 
ery. Surely there must be some merit in a system 
which has stimulated thousands of inventors and 
which has made the energy and the enterprise of 
the American.inventor proverbial throughout the 
world. Upon a commission of men, of the type 
that the President knows so well how to select, 
the virtues of a system which has produced so 
remarkable a result will surely not be lost. Should 
the President give heed to the Guild’s appeal, the 
result can only be an authoritative diagnosis of our 
patent ills. When that diagnosis is before us, the 
cure will be apparent. 

The investigation which has been planned by the 
Inventors’ Guild may be compared with the work 
that the President hoped to accomplish with the 
Tariff Board. In other words, the facts are to be 
ascertained before legislation is enacted. 

Notice 

N view of many inquiries received from sub- 

scribers and advertisers relative to a new edition 

of the Encyclopedia Americana and certain other 
publications issued or sold by the Americana Com- 
pany or “Scientific American Compiling Depart- 
ment,’ Messrs. Munn & Co., Incorporated, state 
that such publications have no connection whatever 
with the Screntiric American published by them, 
and that Messrs. Munn & Co., Incorporated, have 
no interest of any sort in the business of the Ameri- 
cana Company or of the so-called “Scientific Ameri- 
ean Compiling Department.” The use of the words 
“Scientific American” in connection with the latter 
is without the approval or consent of Messrs. Munn 
& Co., Incorporated, and notice has been served 
upon the Americana Company that the use of the 
above title must be discontinued. 
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Engineering 


Panama Canal Work in January.—Tie total of canal 
excavation to February Ist was 160,591,180 cubie yards. 
leaving 34,732,199 eubie yards to be completed. This 
shows that about one-fifth of the entire work of excava- 
tion yet remains to be done. On the same date 78 
per cent of the concrete work on the locks was in place, 
Gatun locks being 90 per cent completed, the Pedro 
Miguel lock over 96 per cent, and the twin locks 
at Miraflores over 48 per cent completed. 


Montauk Harbor Again.—The announcement of cer- 
tain real estate transactions has once more started a 
series of newspaper articles tending to show the great 
future of Montauk as a terminal for the transatlantic 
steamers. It is easy to figure out a saving of a few 
hours on a transatlantic trip; but we firmly believe 
that even if such a port were established, the bulk of 
the passengers would prefer to finish their journey to 
New York in a palatial steamer rather than in the 
relatively crowded cars of a steam railroad. 


Conservation by Drainage.—In view of the great suc- 
cess of conservation by irrigation the movement for 
conservation by drainage of swamp and overflow lands 
should receive national attention and support. The 
National Drainage Congress has for its object the re- 
claiming of all lands now in a swampy condition. 
Gifford Pinchot of the National Irrigation Congress de- 
clares that there are 77,000,000 acres of swamp and 
overflow lands in the Mississippi Valley that can be 
made into farm land at a cost of $5 to $7 an acre. It 
costs from $20 to $40 to reclaim land by irrigation 


Record Track Laying.—It is to the American engi- 
neer and contractor that the world is indebted for its 
first lessons in rapid construction of railroads and par- 
ticularly in rapid track laying. The lesson as taught 
on our western prairies has led to systematic methods 
of railroad construction, particularly with a view to 
time and labor saving, in other countries where exten- 
sive lines are being built. Thus, we notice that recently 
a record was made of 6 1/3 miles of main track and 
1.200 feet of siding laid with rails in one day. The 
work was done under British engineers on the Baro 
Kana Railway in northern Nigeria 


Glass Makes Poor Paving Blocks.—Many of us will 
recall the interest which existed a few years ago in 
the subject of the use of glass for paving blocks, an 
interest which was out of all proportion to the im- 
portance of the subject. Our consul at Lyons reports 
that a glass maker of that city manufactured some 
glass blocks, which he was allowed to lay at his own 
expense on a thoroughfare where the city traffic is very 
heavy. The blocks lasted less than two years, many 
of them being split and all of them having their edges 
badly chipped. The results proved that glass blocks 
might be serviceable in sidewalks but never on a city 
thoroughfare 


Railroad Economy. —The 
movement is showing itself at times in unexpected 
directions. Thus the Rock Island Employees’ Maga- 
cine states that the Rock Island lines spend about 
$6,000 a year on the 325,000 pencils which they issue 
for the use of employees. It is believed that on an 
average, not more than one-half of the pencil is 
used before it is thrown away, and it is estimated that 


efficiency and economy 


if each employee will use another inch or so of each 
pencil the saving will amount to about $2,000 per year. 
A suggestion, more practical than will be popular, has 
been made that each stub shall be returned before a 
new pencil is issued. 


Admirable Revenue Cutter Service.—The personnel 
of the United States Revenue Cutter Service are to be 
congratulated on the excellent work which they have 
done during the past winter. Never a storm visits 
our coasts but the next day’s papers have some record 
of timely assistance rendered, either in the way of 
saving passengers or towing disabled vessels to port. 
The service rendered is immensely varied, as note the 
work of the “Gresham” in keeping the ice floes at Nan- 
tucket sufficiently broken up to enable the island to 
get its supplies and mail service. But for the “Gres- 
ham” the islanders would have been entirely cut off 
during the recent cold spell. 


Faulty Dams in New York State.—In a recent re- 
port, the Inspector of Dams and Locks of the State 
Conservation Committee gives facts regarding the 
present condition of many dams in New York State, 
which show how greatly these constructions stand in 
heed of strict supervision. Two wooden dams must be 
entirely rebuilt and five others repaired. Several earth 
dams have no spillway; one reservoir was ordered 
emptied, and in eight others the water had to be low- 
ered from four to ten feet to reduce pressure on the 
dam. The solid masonry dams showed many unde- 
sirable conditions; one reservoir was ordered emptied 
because of poor masonry, another on account of thin 
walls. The three reinforced concrete dams inspected 
were in fairly good condition. 


Electricity 

Electricity in Chicago,—The increasing demand for 
electricity in Chicago is well illustrated by a recent re- 
port on the output of the Commonwealth Edison Com- 
pany. About ten years ago the record output of the 
company was 20,000 kilowatts; three years ago a 
record of 100,000 kilowatts was reached; this year, on 
the 4th of January, the record of 201,630 kilowatts 
was established. 


Concrete Telegraph Poles in New Zealand.—Rein- 
forced concrete telegraph poles are being used by the 
Postal Telegraph Department of New Zealand on the 
line between Auckland and Hamilton. Over 1,200 of 
the poles have been set up. They measure 26 feet high 
and taper from 6 by 8 inches at the base to 6 by 6 
inches at the top. The poles are claimed to be only 
slightly heavier than the wooden poles they have re- 
placed. 


Device for Producing Artificial Respiration. —T wo doc- 
tors in Chicago have recently devised an electrically- 
operated mechanism for producing artificial respiration 
during operations of lung surgery. Air is introduced 
into the lungs by a compressor through a valve operated 
by an electro-magnet. The valve is opened and closed 
periodically under control of a clock mechanism. This 
apparatus is reported to have sustained life in a dying 
patient for twenty-nine hours, while the surgeons were 
exndeavoring to restore the lungs to the performance of 
their natural functions. 


Metal Sockets for Old Poles.—A pole is most subject 
to decay at the ground line. Hence, a company has re- 
cently devised a scheme for renovating the old poles by 
furnishing them with steel sockets at the ground line. 
The repairs can be effected without disturbing the elec- 
trical circuits. The pole is cut away at the decayed 
point and supported temporarily to one side. The 
stump is then removed and a steel socket is fitted into 
the ground. This is partly filled with earth and then 
a thick grout is poured into the upper part. When the 
pole is slipped into this socket it causes the grout to 
squeeze up around the sides, making a perfect joint. 


Electric Ovens in Vienna.—Electric ovens for bread 
baking are beginning to make their appearance in some 
of the large cities of Europe, and the central electric 
stations are promoting their use. The Vienna electric 
plant is making arrangements with the bakers’ syndi- 
cate to have electric ovens adopted widely throughout 
the city, and it offers to supply the current for this 
use at special reduced rates. As the bakers’ ovens run 
all night this provides an outlet for current during the 
hours when the load is normally low. There will soon 
be a trial oven put in operation in order to test the 
method. 


Artificial Transmission Line.—In the laboratory of the 
Graduate Sehool of Applied Science of Harvard Uni- 
versity, an artificial power-transmission line has been 
installed which may be connected up to represent a 
single-phase power line 2,400 kilometers (nearly 1,500 
miles) long or a three-phase line of 800 kilometers (500 
miles). Each of the three sections of this line is made 
up of 10 inductance coils and the equivalent of 10 con- 
densers. By using currents under pressure of 100 volts 
the action of an actual transmission line bearing current 
at 100,000 volts may be studied. The results obtained 
from the small model will be practically the same as in 
a full-sized transmission line, with the exception that 
certain over-voltage phenomena are not represented in 
the small model. 


One Hundred and Forty Thousand-volt Transform- 
ers. —Twelve single-phase, 60-cycle, 3,000-kilowatt 
transformers are being built for delta connection on 
the 140,000-volt transmission system of the Eastern 
Michigan Power Company. These transformers will 
occupy a floor space of 11 by 5 feet and will reach to 
a height of 19 feet from tue floor to the top of the 
high-tension terminals. Each transformer will contain 
4,000 gallons of oil. Three of the twelve transformers 
are designed for a secondary voltage of 2,470 volts in 
one cireuit. Three transformers are designed for 
simultaneous service on four secondary circuits of 370 
volts, with 125 kilowatt capacity each; one secondary 
cireuit of 5.560 volts with 1,000 kilowatt capacity, and 
one secondary circuit of 44,000 volts with 1,500 kilo- 
watt capacity. Three transformers are designed for 
one secondary circuit of 370 volts with 125 kilowatt 
eapacity, one secondary circuit of 5,560 volts with 2,250 
kilowatt capacity, and one secondary circuit of 2,200 
volts with 500 kilowatt capacity. The three remaining 
transformers are designed for two secondary circuits 
of 370 volts and 125 kilowatt capacity each, and one sec- 
ondary circuit of 22,000 volts and 2,750 kilowatt capac- 
ity. Oil-filled leads are used, having an over-all dimen- 
sion of 7 feet 4 inches, and containing 30 gallons of 
oil each. The transformers are designed to withstand 
a test of 280,000 volts from the high tension winding 
to all other parts. 


Aeronautics 
Wind Velocity in Gale of February 22nd. —According 


to the report of the New York Weather Bureau the 
highest velocity attained by the wind in the gale 
which swept the Eastern States was 96 miles per hour 
for a period of five minutes, while for a period of one 
minute a velocity of 110 miles per hour was indicated 
The first-mentioned figure is 13 miles per hour higher 
than has ever been recorded before. 


Tabuteau’s New Two-hour Distance Record.—Not %& 
be altogether outdone by Vedrines, Maurice Tabutennu, 
on the 23rd ult., above the same aerodrome (at Pau 
Irance) covered 227.454 kilometers (141.24 miles) in 
2 hours, thus beating by 22.167 kilometers his record 
of January 24th for the same period of time. Tabuteau 
flies a Morane-Saulnier monoplane with which, in this 
latest trial, he maintained a speed of 70.62 miles an 
hour. 


Fatal Accident from a Broken Propeller Blade.-—-At 
Pau, France, on the 23rd ultimo Lieut. Ducovrneau fel! 
from a height of 450 feet and was instantly killed 
when a propeller blade of his monoplane breke. As 
far as we recall, this is the first fatal accident due to 
the breaking of a propeller on a monoplane. With a 
biplane, where the propeller is in the rear, a broken 
blade is liable to damage the rudders and produce a 


serious result. 


The Kaiser Encourages Motor Builders.—The Pm- 
peror William has just offered a prize of $12,000 from 
his private funds in order to encourage the building 
of motors for aeroplanes in Germany. The prize tis 
to be awarded at the end of one year to the invento: 
of the best motor. Capt. Hildebrand, a_ weli-knowi 
aeronaut, states that the Emperor desires to promote 
the building of motors in Germany so that it will 
not be needed to import them so largely from other 
countries, such as France. He has already devoted as 
much as $50,000 for scientific aeronautie werk, and has 
not ceased to show his interest in this subject. 


Automobile vs. Aeroplane.—Our frontispiece this 
week is a striking picture of a race between Charles 
K. Hamilton, America’s premier pilot, on a standard 
Curtiss biplane, and a high-powered automobile. The 
race was a straightaway dash along the shore on the 
Gulf of Mexico, at Galveston. 
by the biplane, which beat the auto by a liberal allow 
ance. A similar race occurred at Tarrytown, N. Y., on 


It was, of course, won 


and over the frozen surface of the Hudson River, 
few weeks ago, and in that instance also, over a 4-mile 
course, Clinton O. Hadley, on his biplane, beat an auto 
racer. Such events are frequently held on cireular 
tracks when exhibition flights are given, and in well 
nigh every case the aeroplane finishes the winner 


Italian Military Aeronautics.—Italy was the first 
country which had occasion to use aeroplanes in actual 
war in Tripoli, and the result was interesting. The 
aerial fleet has only forty aeroplanes and pilots at 
present, but there will soon be many more added, and 
owing to a good organization the question of army 
aeroplanes is to be rapidly developed. At present there 
are three military grounds in Italy, one on the Ticino 
River, one at Avanio, and a third at Pordenone. Three 
others are soon to be installed. As regards airships, 
it may be mentioned that two small airships of 5,000 
cubic yards were used at Tripoli. Italy now has three 
airships of this size, and is soon to have three others 
of 15,000 cubic yards. While the airships are built 
at the military shops, the aeroplanes have to be ordered 
from France, but it is hoped to build them at home in 
the near future. 


Military Aviation at Home and Abroad. —At the pres- 
ent time our army has but seven aeroplanes as aginst 
some 200 owned by the French war department. Re 
cently a small appropriation of $75,000 was stopped 
by the Democrats in the House, whereas in France 
$1,500,000 has been appropriated and the government 
has been asked to bring the total up to $4,500,000, It 
is proposed to have a complete aerial regiment with 
234 pilot officers, 210 observers, 42 mechanics, 1,710 
non-commissioned officers and 550 
regiment will be distributed throughout the military 
It is also proposed to build enough 


privates. This 


centers of France. 
sheds to house several hundred aeroplanes. The new 
scheme has aroused great public enthusiasm and each 
city is expected to contribute toward it. Last year in 
the United States, about $60,000 of a $125,000 appro 
priation was expended for aeroplanes. It is te be 
hoped that our Congressmen will take up the matter 
with some of the enthusiasm displayed by the French, 
and that our government will not lag behind as it has 
done during the past year or two. Germany has ap 
propriated $4,000,000 for aviation this year, and only 
last week, when the British army estimates were made 
public, it became known that Great Britain has set 
aside $800,000 for this purpose. An international com 
petition for military aeroplanes, with prizes totaling 
$55,000, will be held in England next June, 
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Length, 585 feet Beam, 05 feet 2°, inches 


Draft, 28 feet 6 inches 


Displacement, 27.500 tons. Fuel, oil exclusively 
four 21-inch. Armer belt, 15/4 inches; barbettes, 13 inches; turrets, 9 to 18 inches. Smekestack, 13 inches. Conning tower and tube, i6inches. Gun deck, 3 inches. Protective deck, 2 inches. 


Speed, 20'; knots, Armament, ten 14-inch guns. Torpedo tubes, 


THE NEW UNITED STATES BATTLESHIPS “NEVADA” AND ‘“*OKLAHOMA’”’ 


Our Latest Battleships, the ‘*Nevada’’ and **Oklahoma’”’ 


The Most Powerfully Protected Ships Yet Designed 


Bees navy has every reason to be pleased with the 
design of our latest battleships, the “Nevada” and 
“Oklahoma contracts for the construction of which 
have recently been let to the Fall River and the United 
States shipbuilding companies. These ships represent, 


to a greater degree than any of their predecessors, the 


united experience and thought of the various branches 
of the naval service; and the officers of both line and 
staff unite in the belief that these two ships are the 


most powerful vessels afloat or under construction 


whereas that of the 14-inch piece is about 66,000 foot 
tons Moreover, its shell, which weighs 1,400 pounds 
as compared with the S70-pound weight of the 12-inch, 
carries a much larger bursting charge of high explosive 
and, therefore, will be proportionately more destruc- 
tive. 

The principal interest of the new ships lies in their 
great defensive power. Not only will they carry a 
much greater weight of armor than has been carried, 
or is to be earried, by any ship built or building, but 


the armor wiil be disposed to greater advantage. The 


detonate the high explosive, the burst taking place 
after the shell has passed through the armor and is 
well within the body of the ship. So the torpedo- 
defense guns will have nothing in front of them except 
the ordinary ¥-inch or %-inch plating of the ship’s 
side, which may very well allow the shells to pass 
through without bursting among the gun crews crowded 
about the guns. 

The most important armor on a ship is undoubtedly 
the belt armor upon the hull itself; for to this is 
committed the duty of keeping the ship afloat and pre- 

venting projectiles from 
striking a vital blow in the 





to-da: The armor plan is particularly effective and 
decidedly original, and in 

a comparison with previous 

vessels it will be noted | 

that there are some very 

radical departures from ex 


isting practice 
The Nevada” and 


“Oklahoma” are 500 tons eran prorsc tive 


On eum DECK 





iarger than their immedi 
ute predecessors, the “New 
York” and “Tex is ‘ The 
principal dimensions are: 
Leagth over all, 588 feet; 
beara, iw feet 2% inches ; 
mean. draft 28 feet 6 
inches. On this draft the 
displacement will be 
27.500 tons The “Ne 
veda will be driven by 
Curtis turbines and the 
“Oklahoma” by reciprocat 
ing engines The boilers 
in both ships will be fired 
exciusively with oil, and 
they will carry no coal. 
The estimated speed is 
261g knots. 

In an article published 
in the Screen Tiri A MERI 


can Of January 27th, 1912, 
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magazine, boiler rooms or 
engine rooms. In the new 
ships the belt will be 17% 
feet in width and. at mean 
F . Aeshonrags eg Tuneers draft, it will extend from 

9 feet above to 8 feet 6 
inches below the water. It 
will have the unprecedent- 
ed thickness of 1314 inches, 
which it will maintain 
from its upper edge down 
to within a few feet of its 
bottom, where it will be- 
gin to taper to a minimum 
width at the bottom of 8 
inches. Very rarely, if 
ever, will the bottom edge 
of this deep belt be rolled 
out of water, exposing the 
thin plating below. This 
belt will extend for over 
400 feet along each side of 
the ship. It will terminate 
well forward of No. 1 bar- 
bette, where it will be car- 
ried, with the same depth 
and thickness, entirely 
across the ship. At its 








we dealt at some length 
with the armament of 
these ships, and showed 
the considerations which 
led te the adoption of the three-gun turret, the chief 
of which was that, by elevating, training and firing 
the three guns together, great assistance will be ren 
dered to the spotter in determining the fall of the 
shots, and he will be able to telephone the corrections 


with much greater accuracy than he could if the guns 


were fired separately. The armament will consist of 
ten 14-inch guns, carried in four turrets, disposed as 
foitlows: On the forecastle deck will be first a three 
gun turret, then a two-gun turret On the quarter 
deck will be a two-gun turret and astern of that a three- 
gun turret This arrangement will give a concentra- 
tion of fire superior to that obtainable from the ten 


i4-inch guns of the “New York” and “Texas,” which 
willl be mounted in five two-gun turrets. 

The new 14-inch, 45-caliber gun is a far more pow- 
erful weapon than the 45-caliber, 12-inch gun, mounted 


on the “Delaware” and “North Dakota.” The muzzle 


energy of the 12-inch piece is about 49,000 foot tons, 


The armor plan of the ‘‘ Nevada’ 


ships yet designed. 


chief duty of a warship is to maintain her stability 
and her mobility, and at all times present a completely- 
protected emplacement for her guns. In other words, 
she must not only carry her guns into the fight but 
she must nurse them through all its savage hammer- 
ing, so effectually that they shall be able to pour shell 
into the enemy until they have silenced or sent him 
to the bottom. 

So let us see how these conditions have been met in 
our new ships. Taking the “North Dakota,” for in- 
stance, as a basis of comparison, we find that the armor 
protection has been entirely removed from the second- 
ary battery of 5-inch guns—a wise step, which might 
well have been taken several years ago. For it is a 
fact that the 5, 6 or 7 inches of armor with which the 
secondary batteries of warships of to-day are protected, 
will simply serve as a shell-burster, delaying the high 
explosive 14-inch shells long enough to cause the little 
firing hammer within the shells to leap forward and 


’ and ‘‘Oklahoma,’’ the two most powerfully protected 


after end the belt armor 
will be carried at its full 
depth of 17% feet to a 
point about 30 feet aft of 
No. 4 barbette. Here there will be a jog, the depth 
of the belt decreasing from 17% feet to 8% feet, at 
which depth it will be continued aft for another 60 
feet. Transverse bulkheads of the same _ thickness 
as the belt will here be carried across the ship. 

An important feature of the side armor is the man- 
ner in which the plating will be laid on the ship. 
Hitherto the armor has been placed horizontally, in 
two strips, with a continuous horizontal joint, located 
slightly above the water line, between the upper and 
lower strip. This had the disadvantage that it pre- 
sented a continuous line of cleavage, near the water 
line, and, therefore, at a most vulnerable point. In 
the new ships the armor plates are laid vertically, 
the joints being vertical and the plating extending 
the whole depth of the belt without any continuous 
joint at the water line. This is a most important 
improvement which will add greatly to the protective 


(Concluded on page 885.) 
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An Important Development of the Steam Engine 


NHE German “locomobile,” or super- 
1 heated steam unit, the subject of 
this article, is no recent invention 
There are at the present moment over 
54.000 of them at work, aggregat- 
ing 1,800,000 horse-power, distributed 
throughout Europe and her over-sea 
trade dependencies. Not one of these 
uses over 1% pounds of coal to the 
horse-power-hour of work, while the 
world’s record in coal economy to-day is 
held by a small 140-horse-power loco 
mobile superheated steam unit deliver 
ing a horse-power on seven-tenths of a 
pound of coal These figures are revo 
lutionary; how revolutionary one be 
gins to realize after looking over our 
own field and seeing the average sat 
urated-steam engine using four to five 
times this amount of coal. We are not 
dealing here with a single invention, but 
rather with a big industrial movement 
in Europe, an epoch of advance in the 
scientific use of steam; and America 
with her great mechanical genius, can- 
not afford to be left behind. 

Briefly, the remarkable economy of 
these engines is due to the elimination 
of the cylinder condensation waste, in- 
creasing the efficiency of the steam it 
self, and eliminating all minor wastes 
such as radiation, boiler feed, ete. The 
net result of these is to bring down the 
steam consumption, which in small sat 


urated-steam engines is about 25 to 30 


pounds of steam per horse-power per 
hour, to less than 10 pounds. As a 
natural consequence the boiler required 
drops to one-third the size formerly re 
juisite, reducing with it also the up 
‘himney loss to one-third. As a matter 
f plain fact the German superheated 
steam engine will deliver the same horse- 
power using only the heat that we waste 
up the stack, which is about one-fifth 
the total heat in our coal pile. 

The value of superheated steam lies 
in the fact that its non-conductivity de- 
creases and virtually eliminates cylinder 
condensation, and at the same time the 
volume of steam per pound is much 
greater than with saturated steam, so 
that we get more work out of it. Each 
fresh puff of saturated steam as it en- 
ters the cylinder encounters the com- 
paratively cold walls left by the previous 
exhaust. Naturally part of it condenses 

in figures, a third of it—and much of 
this condensed steam in the shape of 
water is swept out with the next ex 
haust and does no work. In _ other 
words, in an ordinary steam engine one 
third of all the steam made, and one 
third of all the coal burned, is 
wasted because of cylinder condensation. 
To eliminate this loss the steam is su 
perheated, that is, heated far above its 
natural temperature at the boiler gage 
pressure. When it enters the cylinder it 
will by no means cool off as readily as 
before, besides which it has heat re- 
serve enough to remain in the shape 
of steam, so that all of it does useful 
work 

Fig. 1 shows the simplest possible en 
gine using superheated steam to elim- 
inate cylinder condensation. It looks 
like our familiar agricultural engine, 
but it is quite different. This one will 
thresh your wheat for 27 cents a day 
while ours in the same size, 15 horse- 
power, will cost us about $1.37. This 
very engine (that is, one just like it) 


does all the work on a sugar plantation 
down in the forests of Venezuela; it 


reaps the cane, comes into the shop to 
run the bagasse mill; and, between 
jobs, euts and saws lumber in the for- 


e is run by native Venezuelans 
a ire fed with wood shooks 
and crushed e. It is a simple super- 


heated st-am engine. and as the com- 


Superheat as an Element of Efficiency 


By Warren H. Miller 

















Fig. 1.—This engine will thresh your wheat for 27 cents a day. 


























Fig. 3.—A 200-horse-power ¢ross compound locomobile driving two 
dynamos in parallel. 

















Fig. 4.—A 580-horse-power locomobile furnishing electric power for a German 
steel plant. 


NEW STEAM ENGIN 


¢ 


pound is only a trifle more complicated 
you will get them both by a glance at 
the longitudinal section in Fig. 2. This 
is a section of that world-beater which 
holds the seven-teoths-pound steam con 
sumption record, one of this type fur 
nishing the electric light and power for 
the Czar’s new palace at Peterhof, 
Russia. 

Note, first of all, the position of the 
high and low pressure cylinders. They 
are located in the smoke flue, not by 
way of novelty in location, but because 
that is where the waste chimney gases 
can surround them and be utilized in 
warming the outside of the cylinder 
walls, thus further reducing cyiinder 
condensation. Note the two superbeater 
coils in the forward portion of the 
boiler shell. Now, in planning a boiler 
you can either leave the tubes long and 
use all the heat in evaporating saturat 
ed steam, as is our practice, or you can 
make them shorter so that the burning 
gases will come from them very hot, and 
this high temperature is used to supe: 
heat the relatively smaller amouits 
of steam evaporated, by passing the 
gases over these coils. This latter de 
sign the German mechanical engineers 
have developed. In our case we need 
about thirty pounds of saturated steaim 
evaporated to get a horse-power of work 
out of the engine; with the lecomobile 
only ten; and hence the boiler need only 


be one-third as large as in our engine 
One naturally wonders if the same total! 
amount of coal will not have to be burnt 
in either case, since the superheated 
steam has to be so much hotter, but 
such is by no means the case and for 
two good reasons. Four-fifths of the 
heat which one puts into water to make 
steam is expended as “latent heat” l« 
fore any kind of steam at all can be 
made, after which it can be raised to 
any temperature with comparatively lit 
tle more expenditure of heat. Again, 
there is nearly a third more useful work 
in a pound of highly superheated steam 
than in the same pound of saturated 
steam at the same pressure because it 
occupies that much more specific yoi 
ume. The resultant of these causes 
combined is that more than twice as 
much horse-power is available by the 
German arrangement of the boiles 

This matter of reducing the steam 
consumption of the engine is a two 
edged sword, for it not only reduces the 
boiler dimensions needed but the coal 
losses in the boiler as well, such as the 
loss of waste gases up the stack, the 
radiation, the boiler feed expense, and 
the necessary condenser outlay They 
are all only one-third as great in a 
locomobile unit as in the ordinary en 
gine and boiler of the same size, so 
that we find the actual total coal ex 
pense one-quarter to one-fifth that of 
our usual steam piant. 

Let us turn from thermodynamics and 
see how all this is done in the locomolile 
itself. The saturated steam from the 
boiler enters the first superheated coil 
and is heated by flue gases in the shell 
up to about 570 degrees Fahr. It then 
passes direct into the high-pressure cy] 
inder of the engine without having to 
pass through any long lines of atea: 





piping exposed to the air, and, entering 
the cylinder, expands against the piston 
doing work. This cools it down, as is 
also done by the walls of the cylinde 
in spite of the waste heat jacket. But 
the steam is too hot to condense, so that 
at the end of the stroke you still have 
a cylinder full of steam at low pressure, 
but none of it has been condensed into 
water which cannot do useful work. If 





ressu7re 


now you let it into the low-p 
cylinder a third of it would again liave 
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to condense on the 


to gaturated steam and is in 


steam which we use in ordinary 


instead, the exhaust of the ‘ 


set of coiis, placed just after 
is again superheated, this time 
the temperature of the steal 
eres whe it feaves the 
reheated, it is ad tted to the 


expands ag iston 


walls, since 


high pressure 


It is nov 


cooled down 


same condition as the 


steam ¢ 


is sent 


the first set, 


to about 


tself being 


low-pressure 


ngines But 
to the second 
where it 
100 degrees, 


only 235 de 


cylinder Thus 


eylinder and 


ight down to the vacuum of 


tly saturated 


the soft-metal packings ordinarily used. Any attempt 
to use it in an engine designed for plain saturated 
steam, as has often been tried in this country, 


to result in failure One of the largest makers in Eu- 


is bound 


rope, a firm that has already turned out over 22,000 
locomobiles averaging two to three hundred horse-power 
each, has overcome the lubricating difficulty by de- 

gning so as to require none, precisely as in large 
marine steam engines. The valve is a specially de- 
igned piston-valve with cast-iron rings and a cast-iron 


bushing, which soon acquires the well-known diamond- 


the inside all the steam which forced its way into the 
rings of the labyrinth during the previous steam stroke, 
so that the steam never gets a chance to escape to the 
outside air. Expansion strains are provided for by 
making the frame open and free to extend without in- 
troducing internal anywhere, and, in the 
piping, wrought iron with steel fittings have been adopt- 


stresses 
ed in place of brass and copper, as the last lose con- 
siderable strength at the temperature of superheated 
steam 


We illustrate here a few typical plants: Fig. 4 
































the condens« rriving there an exac 
condition rt ing lost a drop by condensation. In hard, glassy surface of cast-iron wearing on cast-iron shows a 5S80-horse-power locomobile with double super- 
the condenser, its work having been done, it is instantly in the presence of steam. Another manufacturer whose heat and condenser. 
condensed to wate producing the vacuum which is of output of locomobiles exceeds 24,000 running up to 1,000 Fig. 3 is a 200-horse-power compound locomobile with 
such essential importance in » economy of any com horse-power in size, uses a special adaptation of the both high and low pressure cylinders cast in one piece 
pound engine ventil” or poppet-valve gear. This is simply a steam with the steam dome, being jacketed by the live satur- 
This, in a word, is the whole history of the use of poppet valve lifted off its seat by a suitable cam and ated steam of the boiler, so that radiation from the 
superheated steam in a loco le having therefore no sliding friction. cylinder is returned direct into the steam. This is a 
it must hot ipposed it all these economies As to valve rod packing, the locomobile manufac- favorite form of jacketing with one of the largest 
were obtained without a struggle against the turers have avoided trouble with it by the simple solu- firms, and its engineers prefer it to jacketing with 
practical difficulties of using superheated steam. Since tion of having none at all. You can harden the surface waste heat from the flue gases in the stack. The list 
1801 it has been a w industri iivance with half of steel rods and then grind them into chilled steel below will give some idea of the distribution of these 
1 dozer a vine builder e first caliber behind bushings so as to produce a tight fit, provided that engines in the industries. It is the sales list of just 
t; to say nothing ich firms as Krupp, Bol you turn shallow rings on the surface of the rod, mak- one company. There are at least two others which 
linckx, and Tosi who were developing slow-speed ventil ing what is known as “labyrinthine packing” wherein can equal this, both in horse-power and number of 
geared engines for superheated steam at the same time the steam blocks itself as it were in the ring spaces and engines 
Gradually, through trial, failure and partial success, condenses before it can get out. In one make of loco- Woodworking trades.1,885 Milling trades ...... 1,253 
engines have been developed capable of ordinary every mobile the valve rod is on the exhaust steam side of Ceramic trades ...... 1.400 Mining trades ...... S37 
day service in meeting the practical requirements of the valve. The bushings are very long in proportion to Iron and metal works.1,429 Paper and _ printing 
superheated steam It is subject on which most the diameter of the rod, yet the friction is so little Building trades ..... 337 | erro re re ee 224 
American engineers have but little practical knowledge that very light and sensitive governors can be used on Electric lighting and INI in Snes 6s 167 
This steam at 570 deg. Fahr. is so hot as to carbonize these engines. The piston rods are packed by a cast- power stations .1,615 Textile industry..... 337 
any but special labricating It will char all soft iron labyrinthine cage which operates on somewhat the - 
packings of the piston and valve rods, and melt many of sume principle; each exhaust stroke draws out from _ Parrrrrrre rer Teer erie. ree 9,454 
Four-dimensional Space —— from a series of two-dimen- 
“eta . sional views succeeding one 
Its Application to Practical ; : 
Problems 4 M B another according to a defin- 
ite law. 
By E. L. Du Puy Oor LEAD —t. 100% oF Lean An analogous line of rea- 
N ordivary geometry we /OQfor TIN 0% O OF TIN soning enables us to repre- 
study the straight line, sent to our minds a body of 
. Fig. 1 One-dimensional line diagram for mixture 7 j i i 
which has one dimension of two components four dimensions; in fact, 
only; the piane, which has the perspective view of such 
length and breadth and an object would ‘be a three- 
lastly, solid bodies, in which 340 dimensional solid. We can, 
we have to consider length 320 D therefore, form as exact a 
breadth and height. Mathe 300 representation of the four- 
waticians, with their char 7 dimensional body as we 
acteristic spirit of general —_ ? please, and from this pass 
ization, after having studied €60 on to a conception of the 
the systems enumerated <40 } object itself. 
abeve, have been led to con £20 The space thus defined 
ceive—in a purely theoreti 200 can be and has been made 
eal way, of course, without 180 E/ : the subject of numerous ap- 
giving any thought to an) A ? r) Mer grssrge cers ype 
possible physical realization ‘ eal and physical. e sha 
bodies which could be LEAD Y, O “sok “ 100% say nothing with regard to 
completely described only by TIN $/00 <- Ok the former class, the exam- 
specifying four magnitudes Fig. 2.—Melting point curve for a binary mixture ples of which are exceeding 


length, breadth, height and 
extension. This last dimen 
sion corresponds to nothing 
that our senses are capable 
of perceiving in combination 
with the other three dimen 
combination 
them it 


formes three-dimensiona! 


sions; but in 


with ang two of 


apace, analogous to that in 
which we live 

It is possibie to arrive at 
the coneeption of this four 
dimensional space by purely 
physical considerations, as 
has been shown by the illus 
trious French mathematic 
jan, Henri Pe 


remarkable hook, 


‘inearé, in his 
Science 
and Hypothesis.” When we 
look at any solid body, its 
image is formed upon our 
retina. which, of course, ex 
tends in two dimensions 
what we have here is a rep 
resentation in perspective 


if the 


eration is allowed to move 


object under consid 


with respect to our field of 


vision we mene? 1 serie of 
perspective views which 
with the assistance of vari 
ous muscular sensations and 
our sense of touch, enable 
us by uncenscious synthesis 


to form an idea of three 


dimensional space, derived 


Fig. 3 
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represented in the line diagram, A B. 
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(iibbs' two-dimensional triangle diagram 
for mixture of three components. 
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ates. 


Three different aspects of a tetrahedron diagram for a mixture of four components. 


for the system: water, ethyl alcohol, NaCl, Na, SO, 





Ternary diagram in perspective and 
projection. 





at 35 C. 


ly numerous, and which, 


moreover, require more in- 
tricate mathematical treat- 
ment than can be rendered 
here. We shall restrict our- 
selves to a number of exam- 
ples showing the application 
of space of more than three 
dimensions to the study of 
chemical systems. Here this 
application has been the out- 
come of the use of the 
method of Cartesian co-or- 
dinates. Let us consider all 
possible mixtures of any two 
substances, such as, for ex- 
ample, lead and tin. On any 
straight line AB _ divided 
into one hundred equal parts 
we shall always be able to 
locate a series of points M, 
such that, the length AM 
being proportional to the 
percentage of lead in the 
mixture, the segment MB 
will represent upon the 
scale of the drawing the 
percentage of tin. Our sys- 
tem is, therefore, represent- 
ed in this case by a figure 
of one dimension. 

* If, now, we are to repre- 
sent in our diagram a prop- 
erty of a mixture, for in- 
stance, its solidifying tem- 
perature, as a function of 
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Isothermal surfaces 








DIAGRAMS FOR REPRESENTING MIXTURES AND THEIR PROPERTIES 
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necessary is to draw at every point, such as M, of the 
line A B, a perpendicular M m proportionai to the cor- 
responding temperature. The join of the extremities of 
the perpendiculars will furnish a curve, such as C HD, 
by the aid of which may be deduced from a limited 
number of experiments, and recorded upon the two- 
dimensional diagram, the melting points of all possible 
mixtures of the tin and lead. 

Let us now consider a mixture of three bodies: lead, 
tin and bismuth, for example. In order to represent 
this system we shall make use of Gibbs’ two-dimen- 
sional triangle diagram. Let us represent by each of 
the three apices of an equilateral triangle one of the 
three metals entering into the alloy. The sides of the 
triangle then represent in the manner just explained 
binary mixtures. Let M be any point in the interior 
of the triangle. Consider the three distances M p, 
Mq. Mr. It is known to mathematicians that M p + 
Mq+Mr=constant. If we give to this constant the 
value of 100, it will be seen that the point M will be 
the representation of an alloy containing 

Vp per cent of the metal A, 
M q per cent of the metal B, 
Mr per cent of the metal C. 

If now we wish to represent a property of the mix- 

ture, such as, for instance, its solidifying point, we 


must draw at each point M a perpendicular M m, whose 
length is proportional to the temperature in question. 
The totality of the points m then form a surface. Our 
representation is a three-dimensional figure. We can, 
however, in various ways, give expression to this by 
means of a surface of two dimensions; for instance. 
by means of a drawing in perspective or by means 
of a system of contour lines of the curved surface, such 
as are employed in indicating upon a map the relief 
of the earth’s surface. 

Let us now consider a system containing four con- 
stituents, as, for example, a special steel, containing 
in addition to iron and carbon, such a pair of elements 
as silicon-manganese, nickel-vanadium or chrome- 
vanadium. (It should be remarked that no complete 
investigation has as yet been made of such systems, 
owing to the incompleteness of our knowledge regard- 
ing the ternary systems of which they are composed.) 
Our former representation will now no longer suffice 
for our purpose, and we shall be forced to make use of 
an equilateral tetrahedron, any interior point of which 
represents a definite percentage of the mixture. The 
four corners of the solid figure represent the pure con- 
stituents. The edges represent binary mixtures, and 
the faces ternary mixtures. Let us now attempt to 
represent the solidifying temperature as before. We 





find ourselves in a peculiar predicament, for the prob- 
lem before us is to draw at the point M a perpendicelar 
to the tetrahedron, in such direction that this line shal! 
meet none of its faces, or, in other words, in such 
manner that it shall issue from within the solid with. 
out passing through any of its faces. There is only 
one way out of the difficulty, namely, to construct our 
diagram in space of four dimensions; but how are we 
to represent this to our mind? We must construct a 
series of tetrahedra, representing the mixture; on each 
we must mark the points M corresponding to a com- 
position, the solidifying point of which is some selected 
temperature. These points, when joined together, form 
a series of surfaces, each of which separates at a given 
temperature the liquid zone from the solid zone. 

It must not be suppesed, by the way, that the num- 
ber of dimensions taken in view by mathematicians is 
limited to four; it is in fact unlimited, for, continuing 
successively the line of argument indicated above, with 
each fresh constituent a new dimension is introduced. 
Some mathematicians have even gone so far as to 
speak of fractional dimensions. 

Enough has been said to show that the conception 
of hyperspace is not an absurdity, but that, quite on 
the contrary, it is capable of rendering the greatest 
practical service to science, 








Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


Life-nets at Niagara 


To the Editor of the Screntiric AMERICAN: 

Has not Niagara taken toll enough of human life? 
It seems astonishing that the best mechanical brains 
of the land have not before this attacked the problem 
of adequate life-saving devices for the river above 
and the rapids below the cataract. 

In the first place, there should be created by joint 
action of Congress and Canadian Parliament an inter- 
national Niagara Life-saving Commission. A patrol of 
picked men from the provincial and New York State 
police forees, respectively, should be formed. These 
should do much more than is now being done to pre- 
vent the reckless, the intoxicated, the ignorant and the 
unwary from getting into dangerous situations. Had 
such a force kept the people from the ice-bridge, we 
would have been spared the heart-rending tragedy of 
Sunday, February 4th. But it is not to be supposed that 
human nature will cease to take risks, and therefore 
from time to time the multitude will be telephoned up 
to throng the banks and watch the terrible spectacle 
again. When these times come there should be some- 
thing more than loose rope-ends dangling from the 
bridges as a basis of hope for those who are going 
down to death. 

Simple and perfectly practicable is a long life-net 
on each bridge, extending the length of the bridge over 
the water, each net to be 6 or 8 feet wide, with meshes 
large enough for clinging hands and feet, and sus- 
pended by tested ropes from a steel rod running the 
length of the bridge and connected with a powerful 
motor. The nets should hang, edge down, at the very 
surface of the water. Then, when a helpless boat comes 
drifting toward the fall, the occupants, as the boat 
strikes it, can easily seize the net, climb upon it, the 
bridge-motor will be started, the steel shaft will wind 
up the ropes and the net with its human burden be 
raised in safety to the bridge floor. 

Through the influence of the ScrENTIFIC AMERICAN, 
these suggestions or better ones ought at once to open 
the way to action, else the death-roll goes right on. 

Malden, Mass. Henry J. KirBourn. 


‘Suction ” as a Cause of Collision 
To the Editor of the Screntiric AMERICAN: 

The accident to the British cruiser “Hawke,” pictured 
in a recent number of the Screntrric AMERICAN, and 
the inquiry into the cause of the accident, are most 
interesting. On the shallow waters of the Mississippi 
River the effect of suction is wéll known to every navi- 
gator. We have a canal here with about five feet of 
water and some large boats. These boats are obliged 
to go at @ snail’s pace through the canal, because if 
forced at all they cannot be steered. I have often 
watched such a boat from her deck, and seen the effect 
on her of the wave that follows and precedes the boat. 

As soon as she is forced, unless exactly in the center 
of the deepest water, a wave piles up on one side of 
the bow or the other. This wave boxes her off her 
course; so that, unless stopped and the wheel set to 
backing, she turns at right angles to her course. I 
was on a boat one night going through the canal, and 


the boat was loaded down deep for such a boat. We 
went along at a slow crawl; but every now and then 
the boat would take a sheer from one side or the other. 
The pilot would stop the engine and set her to backing, 
and after getting her straight would start on again. 
This happened every quarter of a mile, and was ex- 
hausting to the pilot. I remember well his exaspera- 
tion and his remarks. “You are a hog, ‘Mary,’™ he 
would say. “You are a hog.” It seemed to relieve him 
to express his feelings that way, and yet that boat in 
deeper water steered as well as any. 

Once I witnessed the very thing that happened to the 
“Hawke.”. It was on the famous river trip that Presi- 
dent Roosevelt made down the river to Memphis. Leav- 
ing Cairo, there was a mob of boats none too well 
disciplined, and among them one of the largest tow- 
boats of the Ohio River. This boat was a bully among 
the smaller boats, and arrogated to herself and owners 
the position of honor next the president’s boat, though 
she had been assigned a humbler place. By dint of 
weight, size, and strength, she took what she wanted, 
and there was no means to make her obey the laws of 
decency. As the fleet were leaving Cairo she started 
off to capture the best place, and was raced by a swift 
little boat out of the Illinois River. The ‘little boat 
gained on the big one, and would have passed her had 
not the big one pinched her toward the shore. Sud- 
denly the thing happened that occurred to the “Hawke.” 
The little boat, caught with the bank of the river on 
one side and pulled by the suction of the larger boat, 
suddenly was sucked up against the larger boat's side 
and stuck there, and, as long as they kept going, no 
power could separate them. The little boat was cap- 
tured like a satellite by a planet, and as they went 
along tegether she stuck to the big boat like a barnacle, 
and having about as much effect on her as a barnacle 
would. 

It was only by stopping the engines of the little boat 
that they were able to get away, and then they nearly 
got under the wheel of the bigger boat. It is well 
known on this river that two boats, racing, will lock 
together and stay locked if allowed to come too close. 

In the “Hawke” affair it seems evident that the wave 
piled up on the shoal side of the “Hawke's” bow and 
the bigger boat captured her, head on this time, to 
the damage of both the “Hawke” and “Olympic.” I 
guess it was a case of racing and the big boat bullying 
the little one and crowding her into shoal water. There 
are gentlemen and there are bullies both afloat and 
ashore. The latter class is not unknown out here. 

Keokuk, Iowa. M. Mets. 


An Explanation of the Olympic-Hawke 
Collision 
To the Editor of the Screntiric AMERICAN: 

The very interesting article in your issue of February 
24th, with reference to the collision between the 
“Olympic” and the “Hawke,” emphasizing the value of 
a knowledge among maritime officers of the existence 
of the force designated as “suction,” inspires the 
following explanation. It would appear that the term 
“suction” is a misnomer. Every boy who has sailed 
boats on a pond knows of this force, but suction would 
be difficult of demonstration in this connection. Science 
has long recognized the fact that our earth is enveloped 
in a magnetic, or electric, field, as is everything on 
its surface; that the magnetic currents have definite 
direction; that all force is in a sense electrical: that 
all cells have polarity; that unlike poles attract, while 
like poles repel. Two vessels in proximity are evi- 


dently in the same magnetic field and have similar 
polarity. Taking the established fact that as one ves 
sel approaches to pass another, the bow of the forward 
ship turns from the “overtaking” vessel, and, as the 
latter passes, a reverse movement occurs, we have first 
the attraction, let us say, between the positive bow of 
the “overtaking” vessel and the negative stern of the 
forward ship; as they come abreast, the effect is neu- 
tralized, they lie parallel, and the drift brings them 
closer together; then, as one forges ahead, again occurs 
the attraction between the opposite poles of the stern 
of the one and the bow of the other, drawing the how 
toward the passing ship. This may be practically 
shown by means of two magnetic needles, which for 
the purpose of demonstration may represent the re- 
spective vessels. As one approaches and passes the 
other we will have the following phenomena of mag- 
netic attraction: The larger needle, or vessel, wil! 
exert the sironger force, and maintain more nearly its 
own equilibrium. With the needles, if one is somewhat 
larger than the other and moves steadily by it, though 
both will be deflected, the smaller will swing fully 
forty-five degrees, and in the case of two moving ves- 
sels a collision will naturally follow. 
Roanoke, Va F. C. Troe. 


Steering Aeroplanes 
To the Editor of the Screnriric AMERICAN: 

The article entitled “Difficulties in Steering Aero 
planes” in the February 10th number of your paper, 
written, as its author says, to draw out discussion, is 
not very clear as to what he means. Gyroscopic force 
has been suggested to keep the aeroplane in its course 
while here it is said to cause the machine to travel in 
a circle. 

The writer also says the machine turns the opposite 
way to the motion of the propeller. The propeller turns 
on a horizontal axis while the machine in turning right 
or left turns on a perpendicular axis. Then which is 
the “opposite way?’ 
the top of the propeller is going why opposite the tep 
more than opposite the bottom? 

Is it not just possible that in his case the propelling 
power is not located exactly in the center of resistance? 

Niles, Mich. W. G. Burs. 


If he means opposite the way 


A Turntable Airship Shed 


To the Editor of the Screnriric AMERICAN: 

As a constant subscriber to your paper for a number 
of years, I have been deeply interested in your ae- 
counts of the progress of aerial navigation, and have 
followed its development as they were made from time 
to time. As the dirigible airship has been brought to 
greater perfection, and the size has increased greatly, 
the difficulty of getting them in and out of the shed in 
a cross wind has caused a lot of trouble, and a number 
of wrecks. Now it has occurred to me that a very 
simple way out of the difficulty would be to have the 
shed mounted as a turntable, so that it could be turned 
to face the wind, and the airship could then be taken in 
or out head to the wind at all times. It might be 
manually operated, or run by a small motor. As this 
seems such a simple and easy way out of the difficulty, 
I send the suggestion with the hope that at least one 
step more may be made in the art. 

A. C. LAWRENCE. 

[The idea suggested by our correspondent has a} 
ready been carried out by the Siemens-Schickert Works. 
The “Krell I,” built by the firm. is housed in a sked 
that swings on a turntable.—-Eprror. } 
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A Mechanical Violin Player 


How a Bow with 3,000 Horsehairs Solved a Difficult Problem 


_— feat of inventing a piano which can be played 
by mechanical means and which can reproduce with 


ilso his interpretation, was accomplished 


fair accuracy not only a great artist’s technique, but 


thirty years of thinking and model building. 


matic plano players now on the market k 


littie to be desired in the way of 


plane music 


a great virtuoso may be, because the effect of his per 


sonality cannot be ignored, no one 
at this late day would be so foolish 

; to depy that the automatic piano 
player has performed the useful serv 
ice of musically educating a_ great 
public which ordinarily would confine 
itself to the street song of the mo 
ment. The effect of the player piano 
is already apparent in a larger at 
tendance at concerts—an effect which 
was probably far from the minds of 
the men whe originally conceived the 
idea of causing the hammers of a 
piano to work by means of a perfor 
ated paper rell and pneumatic 
mechanism 

After the problem of providing ma 
chinery for playing the piano auto 
matically was solved, it was but nat 
ura! that an attempt should be made 
to play other musical instruments 
mechanically 4s a key-board in 
strument, the problem offered by the 
piano was comparatively easy of solu 
tion Stringed instruments of the 
violin class offered obstacles which 
at first sight it would seem almost 
hoveless to overcome. First of all 
there is the difficulty that the finger 
must form its own notes, and not 
simply play upen a visible key in a 
definite place, as In a piano. Then 
there is the obstacle presented by the 
bow; for the tone must be produced 
by drawing the bow across the strings 
lu a particular manner to produce a 
particular effect Because it is en 
tirely free from all tone-producing 
mechanism, apart from strings and 
a bow, the violin long defied the 
efforts of the inventor to play it 
mechanical] 

4 violin player, which represents 
the combined ingenuity of Johann 
tajde, Gustav Karl Hennig, Ernst 
\lford Hennig, Robert Froemsdorf, 
ind Ludwig Hupfeld, has recently 
made its appearance, which repro 
remarkable fidelity the 
performance of a great violin vir 


duces with 


tuoso. In the automatic piano play 
er, it Is merely necessary to provide 
some way of depressing the keys, so 
that the hammers shall strike the 
strings in the proper way. Hence the 
mechanism of the piano player fol 
lows the methods of hand playing 
with fair accuracy In the mechani 
eal violin in question it has been 
found necessary to depart from the 
method employed in hand violin play 
ing, in order to obtain the proper 
effoct 

The chief difficulty which is neces 
sarily encountered in constructing a 
vielip is the method of producing the 
tone The violinist uses a straight 
bow composed of numerous horse 
bair The quality and volume of the 
tone which he produces depend upon 
the speed of the bow's motion across 
the string, and its pressure on the 
string. Obviously, to reproduce the 
movements of a loose wrist and 
straight bow would be a monumental 
task for any inventor. Then there 
is the added difficulty of moving the 
straight bow so that it will play upon 
a desired string or upon two strings. 

The inventors of the mechanical 
violin illustrated have in the first 
place, abandoned the idea of playing 
violin with four strings 
instead, they have adopted three 





perforn 


However preferable the performance of 


only after 


violins, each provided with but a single string. 
individual a, d, and e strings of these instruments per playing. 
of a single violin. desired. 

These three violins are played upon by a circular 
bow composed of three thousand horsehairs. The bow 


The auto 
“ave very 
1ing good completely surrounds the violins and is in continuous 


movement. In order to produce a tone, the particular 
violin required is bodily pressed against the bow with 


form all the musical functions of the usual four strings to produce 


mechanism 





PNEUMATICALLY OPERATED 





FINGER 
CONTROL 
ie 


VIBRATO 
LEVER 








+AIR DUCT 









PLAN VIEW 









ROTARY \ 

2 Bow oF \ ‘ 

wi CONTINUOUSLY \ ° 
: REVOLVING BOW 

e 7 

COSISTING OF y 

Wy y 4) 

Ap 3,000 HORSE HAIRS 

















So 


MRE bhikie 


“8 Ai dis 


ISP eo eS > A 











AN AUTOMATIC VIOLIN AND PIANO WHICH PLAY TOGETHER WITH 
REMARKABLE HUMAN EFFECT 


The more or less force, thus reversing the method of hand 
The speed of the bow’s movement is modified 
particular kind of tone and quality 


The actual notes are formed by fingers on the neck 
of the violin, which fingers are operated by pneumatic 
controlled by the usual paper roll. By 
moving the violins toward and from the bow and by 
varying the speed of the bow’s movement, the tone 


produced can be varied from the fin- 
est pianissimo to a powerful forte. 
The actual formation of the notes 
obviously offers fewer mechanical dif- 
ficulties than those of bowing and 
shading. Mechanical fingers are pro- 
vided, which play upon the neck of 
each violin in response to the per 
forations of the paper roll as it 
passes over the usual pneumatic 
tubes. The vibrato or tremolo which 
gives to violin playing its human 
quality is obtained, not as the living 
artist obtains it, by means of the 
finger on the neck of the violin, but 
by vibrating the string at the base of 
the violin. The musical result is the 
same. 

The only effect which cannot be 
obtained on the instrument is that of 
the glissando; in other words, that 
rapid sliding of the finger along a 
string which produces the character- 
istic moaning of a violin in legatis- 
simo playing. Still, the lack of the 
glissando is hardly noticeable. In 
the first place, the glissando is used 
by the great violinists sparingly, and 
in the instrument itself a_ perfect 
legato is obtained, which is an excel- 
lent substitute for it. 

As it stands, the instrument may 
well be said to reproduce the works 
of the great composers for the violin 
with all the artistic finish that can 
be desired. Moreover, the mechan 
ism has an advantage over the 
virtuoso, because its intonation is 
always faultless. No selection more- 
over is too complex. Paganini's 
“Moto Perpetuo” is executed with the 
same ease as a simple ballad. 

The cireular bow must be rubbed 
with rosin occasionally, in order that 
the horsehairs may bite the string 
In this mechanical instrument it is 
simply necessary to depress a button 
whereupon a piece of rosin is me- 
chanically pressed against the bow. 

Tuning, however, is effected by 
hand, as in the ordinary way. In 
other words, a tuning peg is turned 
and the string brought to the proper 
tension by ear. 

Combined with the mechanical vio- 
lin is an automatic piano player. 
This instrument, however, is intended 
not only to use the ordinary perfor- 
ated piano roll, but also rolls which 
reproduce the playing of great art- 
ists. Famous virtuosi, such as 
Busoni, Hofmann, Reisenauer, Gruen- 
feld, Teresa Carrefio, and others, play 
upon an ordinary grand piano, and, 
by means of special mechanism, a 
continuous record is obtained, upon 
which are noted tempi, fortes, pianis- 
simi, legati, pedaling, and the like. 
By means of this “indicator card,” a 
roll is perforated, which reproduces 
the artist’s playing exactly. The vir- 
tuosi rolls play the piano mechanism 
without in any way influencing the 
violin mechanism. So, too, the violin 
mechanism, when it plays such un- 
accompanied pieces as Bach’s Cha- 
conne, does not in any way affect the 
piano mechanism. Since most violin 
selections usually require an accom- 
paniment of some kind, both the 
piano and violin are usually played 
simultaneously, but only one perfor- 
ated roll is used to control the inter 
pretation of both instruments. 
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Motor Sledding at Saranac Lake 

NHE charm of great speed is one that ap- 

4 peals to almost every one, and many a man 
would delight in a racing automobile were it 
not for the danger and expense; but the motor 
ice sled offers terrific speed along with perfect 
safety and at a comparatively slight drain on 
the purse. In fact, if one has an automobile 
from which the engine may be used, the ex- 
pense can be kept very low indeed. But do not 
think that rushing up and down a 10-mile lake 
at full speed is the only fun that may be 
derived from one of these machines. To run 
up a lake towing a toboggan or two and have 
a winter picnic on the shore of some island 
is to live a real day; or to glide lazily in and 
out among the throngs of skaters with a ma- 
chine that obeys the slightest touch on the 
throttle or wheel, is such a simple but yet 
pleasing experience that the automobile seems 
forever after dull. 

The first experiment in motor ice boating 
at Saranac Lake was made in the winter of 
1909 by H. Webb Hyde of Boston. He in- 
stalled a six-horse-power engine in the hull 
of an old experimental hydroplane, and with 
a propeller roughly hewn from a single stick, 
he obtained a speed of thirty miles per hour. 
The following winter, J. Benson Marvin, Jr., 
of Louisville and Charles S. Palmer of New 
York, joined forces with Mr. Hyde. They 
increased the horse-power to ten and con- 
structed a more efficient fan with which a 
speed of forty-five miles per hour was ob- 
tained. Last year they built a sled entirely 
of iron and equipped with a thirty-horse-pow- 
er, six-cylinder, air-cooled engine. The only 
official time trial of the machine was run on 
ice covered with a coating of snow. But de- 
spite this handicap a_ three-quarter mile 
straight course was made in 29 seconds, or 91 
miles per hour. This winter, the ice boat has 
been somewhat remodelled, a four-cylinder 
water-cooled engine of about forty-five horse- 
power having been installed. As yet, there 
has been no good ice for running. 

The early sled, built from the hydroplane 
hull, is called the “Amphibia,” for with its 
boat-like body, it is equally at home in the 
water and on the ice. The large one incurred 
the name of “Blasphemia” during the progress 
of forging the front runners. There are two 
sets of runners—the main sled forward, which 
carries one thousand of the twelve hundred 
pounds total weight—and a pair of steering 
runners in the rear. The bob was originally 
built with but a single runner in the rear, but 
with this construction, the control was so 
uncertain that two runners were afterward 
adopted. The front sled is made of 2 by 3- 
inch angle iron, and it is the edge of the 3-inch 
side that runs on the ice. The bearing sur- 
face is 7 feet long and the tread 5 feet. The 
runners are joined by arches of the same ma- 
terial. On the crown of these arches are 
bolted four sets of semi-eliptic springs, and 
these support the main frame. The rear run- 
ners are 2 feet long, cut from 5 by %-inech 
bar iron. They are bolted through the center 
to rods of 1% inches diameter that run up 
through the frame, and above the frame are 
bent toward each other to form tillers. These 
tillers are connected by flexible bronze rope 
to the drum on _he steering wheel. The toes 
of the runners are linked together by a cross 
bar of gas pipe so that they must always 
remain parallel. Each of the steering rods 
runs through a coil spring and these springs 
carry the rear weight of the sled, or about 
two hundred pounds. The omission of springs 
is the greatest error that the novice usually 
makes; for high speed is impossible in an 
absolutely rigid frame, and even the smoothest 
ice has some bumps. The main frame is made 
of 3-inch channel iron hot-riveted together. 
It is 23 feet long and 26 inches wide and has 
suitable trussing 

The engine is placed centrally over the for- 
ward sled and is t'pped at an angle of four 

It is connected to the shaft by a 
universal joint which allows three degrees 
more; so that the driving shaft has an angle 
of inclination of seven degrees to the horizon- 
tal. This inclination raises the rear end of 
the shaft sufficiently to allow clearance for 
an eight-foot propeller. Inclining the shaft in 
this manner is not only simpler, but is much 
more efficient than driving the propeller with 
a chain from a horizontal shaft. 

A number of propellers are always kept on 


degrees. 
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The ‘‘ Blasphemia” has done 91 miles per hour on snow-covered ice. 















































Map for the blind showing seat of the Turkish-Italian war. 


hand. They are of various sizes and shapes, 
from a thin slender stick of wood 7 feet long 
with very small blade area, but witha pitch 
designed to give 120 miles per hour, to a pro 
peller 8 feet long with blades 18 inches wide, 
giving them a tremendous area and a very 
strong thrust, but having a pitch designed to 
give 30 miies per hour. This propeller is used 
when running the ice boat out to the lake. 

Besides the propellers, it is also necessary 
to have an additional set of runners, as the 
thin ice runners would be entirely unsuitable 
for traveling over snow-covered roads. 


Interlined Printing for the Blind 


By Walter G. Holmes 


\ HEN printing for the blind was first 

introduced a raised Roman letter was 
used; but years ago it was found that a sys- 
tem of points could be more easily distin- 
guished than those letters, and now practically 
all printing for the blind is done in the point 
system. It has the advantage that stereotype 
plates can be made without having to set up 
type. 

The plates are made on machines controlled 
by a keyboard. When the operator strikes 
certain combinations of these keys, the point 
characters representing the letters, are made 
directly on brass or zine plates. 

One of these brass plates is placed on @ 
cylinder press and against it on the opposite 
cylinder is a rubber blanket. As the moist 
paper is fed between this rubber and plate, 
the impression is made upon the paper, and 
when it dries it is hardened so that it does 
not rub down under the touch of the finger 
in reading. By this process, however, only 
one side of the paper can be utilized. 

For some time interlining or interpointing 
has been done by means of double plates by 
which both sides of the paper could be used, 
but this process was so very slow that it was 
largely impractical, The British and Foreign 
Blind Association in London has done Iinter- 
lining or interpointing by means of a platen 
press, but the Ziegler Publishing Company for 
the Blind of New York, publisher of the Me- 
tilda Ziegler Magazine for the Blind, has lately 
devised a plan by which the principle can be 
applied to the rotary press, and it fs possible 
to do interlined printing at the rate of over 
25,000 pages an hour. 

For this purpose double brass plates are 
made. A double sheet of brass is placed in 
the plate-making machine and the lines are 
made in the regular way on one side of this 
double plate, but the points are made to go 
through both plates. After the lines of points 
are made on one side, the double plate ts re- 
versed and the lines of points are made on 
the other side between the lines that have 
been previously made on the other side of 
the plate, so that on each side of each plate 
there is a row of points alternating with a 
row of holes which make the points on the 
reverse side. Each point, therefore, on each 
plate has a corresponding hole into which 
it fits into the other plate. It will be readily 
seen that if a sheet of paper is put between 
these two plates and they are pressed together, 
an impression will be made on both sides of 
the paper. 

Now, to apply this to the rotary press, the 
Ziegler Publishing Company has had the cyl 
inders of its press so registered that if one 
of these double plates is placed on one cylinder 
and the other on the opposite cylinder, they 
will fit as the two cylinders revolve together, 
and each point on the one plate will strike 
directly into the corresponding hole on the 
other plate and vice versa. The moist paper 
is fed between these plates and the rubber is 
done away with. It is found that in this way 
a more perfect and uniform print can be se- 
cured than heretofore. 

By this process 50 to 75 per cent more mat- 
ter is obtained on each sheet of paper, which 
means almost a revolution in printing for the 
blind, for not only is the paper expensive, bat 
matter for the blind spreads out so that under 
the old process books were of necessity very 
bulky. The first issue of the magazine to 
contain the new printing was that of October 
last. Sixteen pages were interlined, and the 
readers were not only greatly delighted with 
getting more reading matter in their magazine, 
but they found that it was just as easy to 
read as before. 
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The Turret Telescope 
A New Form of Mounting Adapted to the Comfort of the Observer 
By Prof. S. A. Mitchell, Columbia University 
rv iit’ iot ef a professional astronomer is no ens drawbacks to this form of mounting While measu! entirely designed by him, and most of the work done 
| Several yea vo, while at the Yerkes Ol ing with such an instrument, the observer sits in a in his own shop in Springfield. At the invitation of 
rvatory of the University of Chicago e writer had comfortable position in a heated room, and looks in the inventor, the writer went to Springfield and saw 
bundant opportunity to learn what hard the instrument, and can speak in the 
hips it is someti Necessi to endu r _ highest terms of it. 

1 order t et astron ical observation In this new instrument, the objective 
Ma i t ring t th of Fe has the diameter of ten inches, one addi- 
rua i " i { e, the the tional reflection only is necessary, intro- 
, ‘ 1 ‘ duced by a diagonal prism near the eye 
nartl Prof. Ba d \ end All optical parts are by Brashear 
worl cls the i Of polar axis there is none, its purpose 
wit ‘ ter dropped being accomplished by a turret revolving 
’ ‘ Fahret in the plane of the equator. To the tur 
heit And ight, each of u ret is fixed the declination axis about 
worked f nore ft twelve hours which the telescope revolves, and where 
About threr o'ehk n the morning, worl the declination axis cuts the optical 
was interrupted widen snow squal axis of the telescope there is located a 
eoming fre ‘ ear sk This was caused totally reflecting prism turning the beam 
bey ii f f the moisture in through 90 degrees. The observer sits 
passing cloud d when this passed, the in a comfortable position facing toward 
sky was brilliant clear till morning. It the north, and is obliged to change his 
is probably need to add that the com position very slightly as the telescope fol- 
ing of the nh was watched with a great lews the object. He may see what the 
deal of rejoicing. And though it is more A tunnel 240 feet long connects the observatory to the house. weather is like by looking out through 
than ten yea ince that night, the im several windows in the turret near his 
| f it is as vivid as ever head. There is no dome to shelter the 
These not familiar with the workings objective, in fact, this is left free in the 
n observatory wi k why it is not open air. The average professional as- 
ible to keep il by heating the tronomer would look askance at leaving 
building Those who ive ever seen the a valuable objective unprotected from the 
rverage ervator lo not ask such a elements other than by a cap. The cap 
quest le the realize that the tel on the telescope of Mr. Hartness fits very 
’ d und 1 dome capable of snugly, and though the objective had not 
rotating, with ar ening or slit in the been touched for two months before the 
roof through wl the telescope looks time the writer saw it, there was hardly 

ut to the sk if t dome were heated a trace of dust to be seen. 
how " would f¢ eat remain when From Mr. Hartness’ house, the observ- 
the slit in the do opened? And atory is approached through a tunnel 240 
’ the heated iing out, the feet in length, and 9 feet high, the tele- 
iir in front of the telescope lens would be scope being on the brow of a hill. The 
in vieient commotior imaddsthe seeing first room entered is a comfortable office. 
would be very bad. Ordinarily, the seeing Through a door and up a few steps, one 
is better when the temperature within is in the observatory. Up a few more 
and withort the dome is the same So steps, and one seats himself at the eye 
that if it is a cold night in winter, there - - -- end of the telescope. <A circular ring 
= me way for te astronomer to Se com The novel turret-mounting as viewed from outside. about the eye-plece is the graduated 
fortable, he must work in the cold—and be declination circle of 24 inches diameter, 
cold And tt unfortunate, too, for the and on this by means of a convenient 
astropemer’s work that the long nights handle is readily turned off the declina 
come in the chi winter, while the short tion. Around the edge of the turret in 
ones come in the comfortable summer side is the hour circle of 48 inches in 
One must h 1 great love for astron diameter. This ring of four inches wide 
omy and be fted th wonderful en and three-fourths inch thick may be 
moved by hand and set to the right ascen- 


thusiasm ft ike successful observer 


for the disappointments of bad weather sion of the star to be observed. The 


and pow ei und the rigors of the whole turret is now turned in right as- 
winter wenthet ould deter any but the cension by means of an electric motor, 
most ardent If one is a professional and when the sidereal time is set off, the 
astronene puts up with the bodily quick motion is shut off and a slow mo- 
tortures it is necessary to endure, for he tion substituted in order to drive the 
has sufficlent enthusiasm for his work telescope. The writer set on several stars 


If one is an amateur, the enthusiasm of with the greatest of ease 


the beginner soon dwindles away, when Regarding the mechanical precision of 
it is discovered that it is necessary to be this form of telescope, one very naturally 
uncomfortable in order to gain a knowl asks about the reliability of the turret to 
edge of a “ maintain the plane of the equator, and 

It would | 1 great boon to both pro permit of rotation in this plane. ,These 
fessional and witeur, if the mounting features are accomplished by providing 


the turret with a perfectly planed sur- 
face on its under side, and a truly cir- 


of the telescope could be so changed that 


the obeerver could be left in comfort in 


a warmer room The standard form of cular track. It also requires in the build- 
erecting the telescop. known as the ing a stable mounting for rolls on which 
“equa toria mounting, is placed ordi the turret rests. In fact, there are two 
nariiy under a semi-circular dume, the sets of rolls; one set on which the flat 


equatorial form being necessary in order face of the turret rests keeps it constant 














to be ble to neutralize the rotation of in direction while the circular part of 
the earth | a motion of the telescope the turret bears on the other set of rolls, 
about its polar axis. This standard form Interior of the observatory. Note the eyepiece at the right. and upon motion being imparted to these 
has come to its greatest completeness in by the electric motor the telescope is re- 
the Lick and Yerkes telescopes designed by Warner a fixed direction down the polar axis of the telescope. volved. It seems to the writer that the excellent pre- 
d Swaz if Cleveland All observers know that their own measurers are most cision of modern machine-shop work will insure for 
Ma ttempts have been made to keep the observer accurate when they are most comfortable, so that the this form of telescope all the accuracy necessary. 
in a heated room, the most famous of which has been quality of the work as well as the quantity would be This instrument is decidedly superior in optical effi- 
the equat al coude, or elbow-telescope of the Paris improved if the astronomer could be kept in a heated ciency to any Condé form of mounting, or any hori- 
Observatory With this form, two extra reflections room. zontal or other form of telescope fed by a coleostat or 
from plane mirrors are necessary These mirrors, Undoubtedly, the most promising form of all mount- siderostat. In fact, is practically as efficient as the 
which must be much larger than the objective, add ings which keep the observer housed is the “turret standard equatorial with a diagonal eye-piece, for this 
xreatiy to the expense of the telescope, and largely telescope” of Mr. James Hartness, of Springfield, Vt. new telescope might be briefly described as a mounting 
decrease its optical efficiency The well-known excel Mr. Hartness, though making no pretensions to being in which the telescope revolves about its diagonal eye- 
lent pirote of the moon taken at Paris with this an astronomer, is the efficient president of the Jones piece. Consequently, it seems that no objection can be 


instrument are abundant proof that there are no serious and Lamson Machine Company. The mounting was (Concluded on page 225.) 
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Curiosities of Science and Invention 


y LADERS are invited to contribute to 
Vihis de partment photographs of novel 
and curious objects, unique occurrences, 
and ingentous contrivances Such as are 
available will be paid for promptly 
Protecting the Ears from the Shock of 
Gun Fire 


DARING photographer on board a 
Aissisiitile recently tried to take a 
photograph of a salvo of 12-inch guns 
while standing on the forward bridge 
The impact of the air waves produced by 
the discharge threw him on his back and 
wrecked his camera, but the photograph 
was saved. We published it in our issue 
of December Oth, 1911 Many of our 
readers may have wondered how the men 
on deck can stand the awful shock pro 
duced by the discharge of heavy artillery 
Of course the gunners within the turret 
are not affected much because the gun 
discharges outside. To save the ear drums 
from destruction ear-protectors are em 
ployed, such as shown in the accompany 
ing photograph. The protector consists 
of a celluloid piece shaped somewhat like 
an anchor with a ball at one end, which 
fits in the ear opening. The device is 
formed with a bore which turns at an 
angle at the ball, and it is through this 
bore that sound waves are permitted to 
travel to the ear. The ordinary vibra 
‘e so small that 


tions produced in speech a 
they pass unhampered through the bore, 
but the large sound waves produced by 


the firing of big guns are impeded 


Some Novel Electrically-driven Clocks 
7y. WO very interesting clocks have re 
I cently been devised in Brighton, Eng 
nd. One of these employs a heavy bal- 
ance wheel electrically operated on a 
somewhat similar principle to the pendu 
lum in electric clocks However, the bal 
ance wheel drives the wheel train, instead 
of being driven by it. 

As soon as the are of oscillation falls 
to a certain fixed minimum, the electric 
circuit is automatically closed and fresh 
energy is imparted to the balance wheel, 
by the action of an electro-magnet and 
armature, sufficient to keep it vibrating for 
an interval of about two minutes—more 
or less—according to the condition and 
strength of the battery. The time-keeping 
is practically independent of variation in 
battery power. A regulator arm is pro 
vided which operates on the giant con 


na wateh 


trolling hairspring exactly as 
By means of a roller attached to the up 
per part of the staff a lever is made to 
operate the wheel train at every oscilla 
tion of the balance wheel 

In the self-contained electric pendulum 
clock the wheel train is extremely simple. 

The “crutch,” which is the forked rod 
by means of which the pendulum’s mo 
tion is communicated to the wheel work, 
is pivoted in a bracket at its upper end, 
and a little lower down carries a project 
ing arm on which are carried the pallets 
The fork 


in which the pendulum rod hangs is near 


that engage the escape-wheei 


the lower end of the crutch, while hang 
ing quite freely from the extremity of 
the crutch is a small piece of steel known 
us the “toggle.” This, as the pendulum 
swings, slides over and off a brass block 
nuttached to a long flat spring, one end 
of which is fixed in a stud; the free end 
is faced with platinum and plays between 
2 platinum tipped contact screw and a 
imiting serew above it Normally ‘ the 
spring presses upward against the point 
of the limiting screw, but when the pendu 
um are is not sufficient to insure that 
the “toggle” will sweep off the block, the 
wiut of the “toggle” trips ih a groove on 
the block, thus depressing the contact 
spring, by which the circuit is completed 
ind the electro-magnet energized. This 
occurs as the armature on the lower end 
of the pendulum is approaching the mag 
net, and the attraction on the armature 
imparts a fresh impulse to the pendulum. 























Ear protectors used by the per- 
sonnel of the navy. 


Releasing the automatic life rings 
from the bridge. 




















Balance wheel electric 


Self-contained pendulum 


clock. electric clock. 
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A hydro-aeroplane capsized by alighting on a rough sea. 
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**Qne-piece’’ flowers hammered out of soft steel. 








Automatically Tripped Life Rings 
> emma is perhaps no meaus of trans 

portation in which so much is re 
quired in the way of safeguarding the 
lives of those intrusted to it, and which 
has to be equipped with so many and 
various appliances for the achievement 
of this end, as the modern passenger ship 
nu a bad storm a sailor and even a pas 
senger may be washed overboard, or a 
passenger or fireman, temporarily de 
ranged, may leap overboard into the 
sea To provide for an emergency of 


this kind, one or more boats are al 


ys 





kept so that they can be launched at a 
moment’s notice, as considerable time 
would be lost if the tarpaulin coverings 
had to be removed as with the regular 
lifeboat. A safety device, which has 
given excellent satisfaction, is a device 
for releasing life rings fore and aft. both 
ou the port and starboard side of the 
vessel. As soon as the news of “man 
overboard” reaches the bridge, either by 
the “wig-wag” or the ship’s telephone, the 
officer on duty gives one turn of a valve 
and the life rings are automatieally re 
leased. After they have all reached the 
water a red electric light flashes up at 
the top of the apparatus, showing that 
the mechanism has performed its dut; 


Diving With a Hydro-aeroplane 
I UGH ROBINSON, who has been giv 

ing a series of flights on the Medi 
terranean at Antibes, France, with a Cur 
tiss hydro-aeroplane, had a slight accident 
on Saturday, February 10th, but was not 
injured, although his machine was badly 
smashed. 

Robinson made a daring attempt to 
alight upon an extremely rough sea whiie 
flying with the wind. Against the pro 
tests of a number of French officers pres 
ent he went aloft in a 35-mile gale and 
flew successfully 20 minutes, quite aston 
ishing the Frenchmen, who believed that 
only their fast monoplanes could fly with 
out mishap in such weather. When about 
to alight Robinson was traveling with the 
wind at terrific speed. Instead of turning 
and heading into the wind, he alighted 
while going with it; the following wind 
lifting the tail of his craft and capsizing 
it He was thrown into the sea, but was 
immediately picked up by a motor boat 
The planes of the hydro-aeroplane were 
smashed, but the motor was not damaged. 
The hydro-aeroplane did not sink, but 
several days’ work was required to repair 
it The machine did not turn a somer 
sault in the air, as bas been stated, 


Wrought Metal Flowers 
ICTURED herewith are two flowers 
hammered out of soft steel. The rose 

was made of a single piece of metal to 
which the bud (also made from a single 
piece) and leaves were added by weld 
ing. The bell of the lily blossom was 
made without welding but the pistiis are 
separate pins riveted in place In the 
naking of a rose a piece of steel about 
one-half inch in diameter is used. This 
is hammered down to form a stem with a 
cylindrical knob at one end. The knob is 
split to form the leaves of the blossom 
and they are worked individualiy and 
shaped to imitate nature. It will be no 
ticed that each leaf has an individuality 
all its own and that they overlap ene 
another very artistically in a manner 
which is a considerable improvement on 
work as done heretofore. Iron roses are 
often made of separate sheets of metal 


‘ 


riveted together, but such work is apt to 
work loose owing to the difficulty of rivet 
ing the parts. The samples of “one 
piece” flowers we illustrate were made by 
Mr. Ernst Schwarzkopf, who is conduct 
ing a class in manual training at the 
Stuyvesant High School, New York The 
students of the Stuyvesant High School 
have taken to the work with eagerness 
and are turning out very creditable ex- 
amples. 
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What Inventors Are Doing 
Simple Patent Law; Patent Office News ; Inventions New and Interesting 
The perfection of this operation is of far-|clerk was not required to know much.| brass band. That there was any record 


A New Process for Electro-plating 
Metals, Ceramic Ware, Wood, 
and Other Substances 


By the English Correspondent of the 
Scientific American 
interest has been 


perfection of the 


Wi! DESPREAD 
aroused | the 








enous p ( that has been evolved 
by two Ita chemists, the Brothers 
Marine here! ind metallic allovs 
ean be deposite n her metals, ceramic 
ware a id and other substances 
A) I 
S« , ‘ ne arts are concerned 
the proce iperior to the ordinary 
ver plating method The base is cov- 
ered ith a thicker deposit of the metallic 
cover u ri becomes associated with | 
the metal beneath, forming an integral 
part thereof The thickness of the coat- 
« varied as required, according 
od of ersing the article in 
This enables the article to be 
ngraved after being plated. The fact 
that th i eathing is a solid silver 
is Dort it | the fact that the British 
sutheoritic } expressed their readiness 
to hall-ma hyject o treated 
(i snd inaware are not silver- 
mounted ittaching the mounting by 
the aid of pl of Paris, but the metal is 
applied dire upon the surface of the 
glass It cannot be seratched or chipped 
off without chipping or breaking the glass. 
Primaril the rfaces of many objects 
to | ted must be rendered electrically 
conductive { ina and glass, for ¢ xample, 
ire non-condu t The previous methods 
adopted to achieve his end have been 
somewhat it ed, and the metal unless 
burned 1} re attached to the sur- 
face of e | an adhesive. In 
tine Marin proces the surface to be 
treated is rend i conductive by a chemi- 
eal reaction which, however, does not 
nec ate ree e to the application of 
heat Fo stance if glass is to be 
metallieal! mounted the surface to be 
treated i . yjiected to sand blasting, 
to remove the polish and to provide a 
rough face t e the metal a grip. This 
abrased part is then chemically treated, 
» that when t article is suspended in 
the electro-plating bath, the metal, whether 
it be gold or any other metal or 
its alloy, is attached and forms an integral 
part of the foundation. Glazed china 
cannot be pl is the glaze prevents 
the metal « ing into the composition 
of the wa On f the lustrations shows 
a Wedgwood tea service which has been 
plated externally The outside appear- 
ance conveys tl impression that the 
articles are wrt in silver or are electro- 
plated, which impression is intensified by 
the metallic ring which the articles emit 
when tapped and from their weights. 
Internal inspection, however, reveals the 





pottery foundat 





The outer metallic sheathing, if carried 
to a sufficient kness, performs another 
important object It protects the article 
against damage It may be dropped or 
knocked but it will not break. The china 
base may crack but the metallic coating 
will preserve ntact The articles so 
treated when withdrawa from the electro- 
plating bath have a dull appearance but 
a brilliant luster and polish is imparted 
by the usual eans 

The precess deposits in a perfect man- 
ner such diffienit alloys as silver and 
nickel The sllon Marino uses for this 
purpose comprises 10 per cent of silver 
and 90 per « of nickel, though these | 
proportions may be varied. This alloy, | 
however, gives a hard, untarnishing, dur- 
able, white metallic surface similar to 
Britannia metal \Jloys of silver and 
tir ind of silver and cadmium, can be 
deposited just as easily and as efficiently. 


| 


reaching importance to the manufacture 
of cheap cutlery and similar articles, inas- 
much as they 


lus 


with 


retain their original appear- 


ance and ter indefinitely, comparing 


favorably silverware In appearance 


By the edict of the Commissioner, who, I|of my aecess to the Patent Office, other 


suppose, was otherwise satisfied as to my 
qualifications, | was assigned to duty a 
Assistant Examiner. At that 
Patent Office without 


an acting 


time the was run 












































Galvanizing china by electro-deposition. 


and with nickel in wearing qualities, while 
the cost is only approximately the same as 
nickel plating. 

In regard to the more general industrial 
applications the process is equally useful 
and revolutionary. This applies especially 
to the electro deposition of tin, lead, zine 


and other alloys on steel, iron, ete. 


The Patent Office in the Good 
Old Days 
By an Old Examiner 
ENTERED the Patent Office in 1865, 


as a clerk, at the royal salary of $97.50 


a month According to the custom of 
the time, I was admitteet without examina- 
tion, as a clerk of low grade. An humble 


appropriations. The expenses were paid 


out of the receipts. Great economy, 
therefore, was practised, and this was 
more cheerfully done in the matter of 


salaries than in the other expenses, so 
that 
willing to serve as an Assistant Examiner, 


if a man could be found who was 


with a fair prospect of competent service, 
on the salary of a clerk, it was considered 
a of high There were 
criticisms as to the expenses, but 
only grumbling in the matter of salaries. 

I had the honor to be conducted to the 
where I to work, and to be 
Examiner, by the 
This my 
tour; 
battle 


finance. 
other 


stroke 


room was 
the 


person. 


introduced to 


Commissioner in 
first 


was 
conducted except 


with 


personally 


once when we went into a 


s | roll, | 


lthan the entry of my name on the pay 


am unable to say. I know only 


the Ex- 
a dignified elderly man with an 


that I thus introduced to 


amiuner, 


was 


ample red nose, and by him was assizned 
}to a desk and to my duties. 

Instructions in those duties were secant. 
|The personnel of the class consisted of 
| the Principal Examiner, a somewhat rusty 
| first 

The conditions differed materially from 


Assistant, and myself. 


any that I had ever before experienced 
or observed, notably from those of the 
camp in the field. An atmosphere of 
perfect calm pervaded the room. Busi- 


ness was not advertised for and apparently 
but 
incident 


desired, received as 
an unavoidable 


Each 


was allotted by 


not acutely was 
of the situation. 
of applications 
the Examiner, who with 
| becoming modesty reserved the smallest 


He had 


general supervision of the work, and in 


day’s assignment 


part for himself, in addition, 


particular the survey of that part of the 


city visible from the windows. I found 
my duties to include, among other things, 
the clerical work of keeping the books 
| and taking care of the papers. When 
\that was done I examined applications. 
That left me little time for the study of 
the law and of the rules pertaining to 


examinations. Examiners’ clerks had not 


i then been invented. 


i An elderly and very deliberate boy 
came around oceasionly and _ collected 
from the various Examiners’ rooms, the 
rough drafts of letters written by the 
examining corps. These were taken to 


an upper room where the \ were deciphered 
and copied by a corps of decayed gentle- 
whose lack of and muscle had 


men nerve 


kept them out of the ranks of the army 


during the war. 

This was long before the reign of the 
Civil Service Commission and in the 
days when “influence’”’ prevailed. In the 


examining corps were two ex-Governors 
of 


as. well 


States, venerable and dignified 


men, 
as an ex-newspaper reporter. 
in the 
was an ex-something, 
the 
The 


examinations for admittance to the corps 


Indeed, almost 
in or past middle life, 


every man corps, 


these having apparently been 


stepping stones to the Patent Office. 


exes 


were called ‘“pass’’ examinations, and 
indeed were rightly named. The candi- 
date was decided upon by the Com- 
missioner and then ‘passed’ by the 
examining board. 

Such being the conditions it followed 


that there was not any surplus of mechani- 
cal knowledge in the Office, that it existed 

was largely 
Not 


knowledge. 


in spots and of subsequent 


acquisition. much more can be said 
There was one new 


had 


his office in a country town for the double 


of legal 


Examiner who probably abandoned 


reason that he had nothing to do and 
did not know how to do it. He was 
hearing a case involving questions of 
mixed law and fact. At the outset he 
said to the attorney, “I do not know 
anything about mechanics, but if there 


is any law point in the case I would like 
to hear you on that.” 

There remarkable 
from the legal point of view. 


were some theories 
For years 
it was the practice to reject new appli- 
eations on other applications which had 
been abandoned; and it required a decision 
the Court to inform the 
Patent abandoned file of 
papers the issue of a 
patent for invention. 

In the of the typewriting 
machines, a typewritten application ap- 


of Supreme 
Office that 


not a 


an 
was bar to 
an 


incéption 


This was a startling 
must be 
Examiner put on 
the law, perhaps 
He there read that 


peared in one Class. 
innovation and, being 
The 
and 
time. 


new, 
wrong. alarmed 
his 
for 


glasses read 


the first 
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the application must be made in writing. 
“This is not writing,” he said, “it is 
print,’ and straightway he rejected the 
case. 

To the same Examiner, at another time, 
came an application for reissue of a patent, 
then recently allowed by him. The papers 
were in due form and complete, including 
the return of the patent. The attorney, 
hearing from the application, made 
The Examiner advised 
the attorney that he had received the 
application, with the patent, and that 
he was very glad to get it. He had made 
a mistake in allowing that patent, and | 
now that he had his hands upon it, in-| 
tended to keep it. 

The methods and in the 
Patent Office, during the years immediately 
following the civil war, were imperfect 
and crude. There no of 
specifications of patents, except those in 
the original files, those transcribed 
into the record books; and no copy of | 
the copy originally 
No rigid rule of 





not 
personal inquiry. 


resources 


were copies 


or 


the drawing, except 
filed by the applicant. 
dimensions or style was observed. The 
drawings were usually very large. They 
were kept in huge stiff portfolios, shoved | 
into place on rollers, and examined with | 
great difficulty. In his examination of | 
a ease, an Examiner was obliged to read 
the specification, then go to the drafts- 
man’s room, and sitting on a stool, with 
the portfolio resting on the floor, bent 
over and uncomfortable, to compare his 
more or less imperfect recollection of the 
with what he found in these 
drawings. Whatever struck him as worthy 
of further inspection, he took to his room, 
that the reeord of the draftsman’s 
room was never complete. 

The drawings were in a state of per- 
petual flux and reflux. The only recourse 
an attorney had, beyond the meagre infor- 
mation of the Patent Office Reports 
(never up-to-date) was by ordering the 
drawing, cited as reference, to the attor-| 


invention 


sO 


neys’ room. 

For preliminary examination, he had 
next to nothing. The Examiners 
sulted frequently with other, 
more frequently with the Librarian, who, 
at that time, was a learned man, active 
and with a vast fund of general infor- 
mation. He frequently went around to the | 
rooms of the Examiners distributing | 
knowledge in particular cases, easy for | 
him to do, as the new applications gen- 
erally lay on the Examiner’s table, await-| 


con- 


each and 


ing action. If he happened to notice} 
one or more for which he thought he} 
eould find a reference, that case was 


laid aside. As these references were slow 
to realize, if ever, he would have a large 
percentage of the cases tied up, awaiting 
this auxiliary action. 

These things are not fables, but they 
serve to illustrate the advance made in 
the Patent Office since the days of Com- 


missioner Fisher, who was the first to| 
take the Patent Office out of the ruts 
and give it new life. To him, perhaps| 


more than to any other, is to be credited 
the present high condition of the Patent 


Office. 
| 


a natural oxide is formed on the metal 
which absolutely prevents electrical leak- 
age. 

The entrance of water into the windings 
of such magnets of the older type was al- 
ways disastrous, but with the aluminium 
the presence of water does not in the least 
impair its qualities but actually improves 
conditions in that it heightens the coating 
so that as they grow older, the magnets are 
rendered more and more proof against the 
action of water. 

It is only lately that this discovery has 
been availed of by American manufactur- 
ers and lifting magnets are soon to be placed 
on the market made on this principle and 
it is said that these can be constructed with 
one-third the weight and the same number 
of amp-turns and equal carrying capacity 
as the copper wound magnets. 

It is said to be possible to deepen this 
oxidization so that no other insulation is 
necessary. Aluminium is one-fourth as 
heavy as copper and has a specific resistiv- 
ity of not quite three times as great. 


Combined Alarm and _ Indicator 
System 


PATENT has recently been granted 
on a combined fire alarm, burglar 


|alarm and annunciator system, which is 


suitable for use in connection with a num- 
ber of rooms and a single office common 
to all of these rooms. Each room is pro- 
vided with a push button for sounding 
a call bell in the office, or for communica- 
tion with other parts of the premises; 
and each room is also provided with means 
separately controllable for automatically 
energizing, through the same conductors, 
an alarm in the office. The costs of 
manufacture, installation, and upkeep are 
less than the combined costs of any two 
separate systems and while neither system 
interferes with the operation of the other, 


| any condition that will render one inopera- 


tive will also render the other inoperative. 


| This is of great advantage, especially with 


regard to the fire alarm, for as this is sel- 
dom brought into service it might be out 
of order for long periods without being 
discovered under the ordinary local fire 
alarm practice, whereas under the above 
conditions anything which would render 
the fire alarm inoperative would be dis- 
covered upon the failure of the call bell 
or telephone. 


Notes for Inventors 
The Esquimau as an Inventor.—<A col- 
lection of Esquimau inventions, now on 
exhibition at the Affiliated Colleges, San 
Francisco, substantiates the claim that 
the Esquimau is the most able inventor 
and skilled engineer among uncivilized 
people. In support of this, the collection 
includes, the first form of the oil heater 
and cook water-tight boat, arch, 
used for building purposes, and water- 
proof overcoats, as well as the most per- 
fect types ever developed of the fish spear, 
spear thrower and harpoon. The smoking 
pipes form a link with Asia, and their 

carvings with prehistoric Europe. 
Foot Warmer for Automobiles.—<A foot 
warmer, patented by E. M. Field, Jr., 





stove, 


| Minneapolis, Minn., has been applied to 


New Electrical Uses for Aluminium | 
first extensive use of aluminium | 


Sees 

wire for electrical purposes was made at | 
Niagara Falls where it was utilized for the 
cables by which the heavy voltages are | 
transmitted from one point to another. | 
The copper wires ordinarily used for this 
was found to be entirely too heavy and the | 
problem for a time confronting the engi- 
neers was that of designing poles which 
would not only hold the wires but the heavy | 
crust of ice which is frequently deposited 
on them during the winter. After this the 
favorable properties of aluminium were as 
a substitute for copper more eagerly taken 
advantage of by the engineers of Europe 
than those in this country. In France and 
England there are to-day hundreds of rail- 
way motors in service which are equipped 
with aluminium field cores. The use of this 
material in this connection has a double 
advantage. First of all it is light and then 








again, an equally important consideration, 


many automobiles. In applying the in- 
vention to an automobile employing a 
water cooled engine, the heat transmitted 
from the engine by the cooling water is 
utilized, so that the foot warmer is caused 
to serve both as a heat radiator for the 
feet and a cooling coil. If the engine is 
air cooled the hot exhaust products of 


|combustion from the engine are utilized. 


If the automobile is driven by a steam 
engine the exhaust steam is transmitted 
through the foot warmer. To carry out 
these ideas circulating pipes extend to 
and from the engine. 

Wright Patents in Germany.—<Accord- 
ing to press dispatches, the Wright pat- 
ents on flying machines, covering the 
simultaneous action of wing flexing and 
rudder movement have been declared void. 
Whether or not this express opinion is 
justified by the actual decision itself we 
cannot, state at the present 
time. 


of course, 


RECENTLY PATENTED INVENTIONS. 


These columns are open to all patentees. The 
notices are inserted by special arrangement 
with the inventors. Terms on application to the 
Advertising Department of the ScIENTIFIC 
AMERICAN, 





Hardware and Tools, 


LOCK NUT.—L. Beck, Kirkland, New Mex. 
In this patent the invention provides a form 
of lock nut so constructed that the same is 
positively locked in position and securely and 
efficiently held in place, and which, at the 
same time, may readily be detached when de- 
sired to remove the nut from the bolt. Mr. 
Beck attains the above object by providing a 





SECTIONAL VIEW OF LOCK NUT. 


semi-cylindrical groove extending longitudinally 
in the threaded portion of the bolt, and by 
providing a similiar groove in the threaded 
portion of the nut, tapping out the aligned 
grooves, into which tapped-out portion may be 
inserted a threaded key to hold the bolt and 
nut in position. The invention is shown by the 
accompanying engraving in a longitudinal sec 
tional view taken through the bolt and nut. 


Heating and Lighting, 

SUCCESSFUL BRIQUETTING OF NORTH 
WESTERN COALS.—The United Collieries 
Company of Seattle, Wash., owners of the 
largest briquetting plant on the Pacific coast, 
report having made a success commercially of 
briquetting Northwestern coals, both lignite 
and bituminous, in the face of repeated fail- 
ures on the part of others who have attempted 
to accomplish this feat; and they attribute 
their success both to the remarkable binder 
worked out and recently patented by W. W. 
Langdon of Walla Walla, Wash., from whom 
the right to use this process was obtained for 


and original methods and machinery perfected 
by them for the handling and briquetting of 
every grade and quality of coal. They also 
claim that the briquets manufactured by them 
in Seattle withstand the moist climate of the 
Northwest without disintegration, and hold up 
perfectly in the fire until entirely consumed 
under the severest forced draft boiler tests. 


Household Utilities, 


RECEPTACLE FOR GARBAGE AND 
WASTE PAPER.—I. Horrman, 86 Lenox Ave- 
nue, New York, N. Y. The object of Mr. 
Hoffman's invention is to provide a receptacle 
for separately receiving and storing garbage 
and waste paper, and arranged to permit of 
conveniently carrying the receptacle about and 
| emptying the same of its contents separately. 
For the purpose mentioned, use is made of a 





RECEPTACLE FOR GARBAGE AND WASTE PAPER. 


receptacle having separate upper and lower 
compartments, of which the upper compart- 
ment is for the reception of garbage and the 
lower for waste paper, the upper compartment 
having a hinged lid and the lower having side 
openings for the introduction of waste paper, 
and a hinged bottom for opening and closing 
the lower compartment. The engraving pic- 
tures a perspective view of the receptacle with 
the cover and bottom in open positions. 


Machines and Mechanical Devices. 

FLYING MACHINE.—Orro A. Fenn, 1976 
Hughes Avenue, Bronx, New York. This ma- 
chine is of the heavier-than-air, or aeroplane 
type, and a perspective view of it is presented 
in the illustration herewith. The objects of 
the inventor are: To provide a flying machine 
with a plurality of supporting planes, offset 





their plant in Seattle, and also to the unique | 





from one another out of vertical alignment; te 
provide means for directing the vertical travel 
of the machine, and with a universal rudder 
for further controlling the direction of travel 
of the ‘machine; to provide a machine with 
supporting planes capable of being distorted 





FLYING MACHINE. 
into parachute form, so as to effect a safe 
landing in case of accident to the motor or 


other parts of the machine; and to provide a 
device, simple in construction, light In weight, 
inexpensive to manufacture, strong, durable, 
and reliable and positive in operation. 
THINNING MACHINE.—S. Stonz, Miles 
City, Mont. In this patent the invention re- 
lates to improvements in machines for thin- 
ning or cutting out the superfluous plants of 
such character as are “drilled” and planted 
in rows, and has for its object to provide a 
machine for expeditiously and efficiently thin 
ning and cutting such plants, it being in- 





MACHINE FOR PLANTS. 


THINNING 


tended more particularly for onions, beets and 
piants that are allowed to grow to maturity 
at short intervals to one another, but may be 
used for cotton plants. The mechine has 
great adaptability and will opersie three 
rows at a time. In the engraving inserted 
herewith is pictured a top plan view oi 
device. 


on 


the 


Prime Movers and Their Accersorics, 


ROTARY PUMP, ROTARY ENGINE, AND 
THE LIKE.—W. A. Berarp, London, England 
The main object of this invention is te pro- 
vide a pump which, for its weight and sim 
plicity in construction, is adapted to pass a 
comparatively large quantity of uid. A fur- 
ther object is to provide a simple form of 


pump in which the leakage between the ontlet 
and inlet sides is minimized and does not in 
crease when the parts of the pump are worn. 

WAGON CHUTE.—Joun G. Smite, 525 N 
35th Street, Philadelphia, Pa. This invention 
which is shown in the engraving is a fragmen 
tary perspective view of the end of 2 wagor 
with the inventor's device attached thereto 
The improvement relates to wagon chutes of 
the type adapted to be used with wagons carry 
ing coal, grain, or the like, and is so arranged 
that it can be shifted to direct a stream of 





WAGON CHUTE. 


either side 
movable 


the material from the wagon to 
thereof. An object is to provide a 
chute capeble of being reversed, so as to direct 
a stream of material to cither side, with means 
for supporting an auxiliary chute, and with 
means for locking it in any adjusted position 
The device is simple in construction, fnexpen- 
sive to manufacture, readily accessible, strong, 
durable, and easily adjusted. 





Nore.—Copies of any of these patents will 





be furnished by the Scirnrivic AMeRican for 
ten cents each. Please state the name of the 
patentee, title of the invention, and date of 
this paper. 
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_ Magnificent Steel Launch 


“Complete with Engine, Ready to Run 


MICHIGAN STEEL BOAT CO. 
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1332 Jefferson Avenue, Detroit, Mich., U.S. A. 








OW quickly the average man can tell, when 
he sees a new season's style, whether it is 
extreme or bears the mark of good taste! 


“‘Correct Styles for Men’’ 


owe their popularity to the fact that they are the accepted standard 
And behind that fine style is the best quality you can buy 
Your sungialms flat represents full hat value—a 
value guaranteed to you. We stand behind the dealer in giving 
you a binding assurance of satisfaction. 


of style. 
at the price. 


Prices $3, $34 and $5. At your dealer's, or if he cannot supply you, 
write for Spring and Summer Style Book A, and we will fill your order 
direct from factory if you indicate style wanted and give hat size, 
your height, weight and waist measure. Add 25c to cover expressage. 


Factories 





Danbury, ( ’ rooms: 
Niagara Falis, 1178 Broadway 
Ontario, Canada New York 


.. lawes von (ial 


Straw Hat Factory: INCORPORATED 


Baltunore, Md oston 





We are Makers of the Hii Celebrated $3 Hat 


Offices and Sales- 


48 ee Street 







Panama 
Factory: 
New York 
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§ Note es \\) 
| and Queries 
\ e) 
Kindly keep your queries on separate sheets 
par when corresponding about such mat- 
ters as patents. subscriptions, books, etc. This 
|will greatly facilitate answering your ques 
tions, as in many cases they have to be re- 
rred to experts The full name and address 
| should be given on every sheet. No attention 
will be paid to unsigned queries. full hints 





to correspondents are printed from time to time 
ind will be mailed on request. 





(12613) P. C. T. asks: Why, after a 
severe and prolonged cold spell, when the tem 
perature commences to rise, do we experience 
more trouble with the freezing of water pipes? 
The greater trouble is experienced when the 
temperature changes; the frost continues to 
go down, and apparently more rapidly than be 
or \ The question you ask is as you say 
a matter of popular belief, and probably like 
nost p lar beliefs has some foundation in 

| fact, if one can find out what that is. We are 
inclined to think that freezing goes on below 
the ground a * the temperature has: begun to 
rise in the air above because the ground has 
been cooled considerably below the freezing 
point of water during the cold spell. The air 
is a non-conductor of heat, and so the earth 

»w does not receive heat from the air very 
rapidly The freezing is finally stopped by the 

lheat from the earth lower down raising the 
temperature of the frozen layer above to the 

eezing point, thus arresting the formation of 
ice at the lower edge of the frozen layer. We 
doubt whether the impression is correct that 
the freezing below proceeds more rapidly after 
the air above begins to become warmer. It does 
not seem reasonable, and we do not see how it 
ean be proved. Certainly one cannot dig down 
to find out about the matter, for upon digging 
down the lower layer becomes the surface 
layer, and proof is lost. That water pipes 
freeze after the air becomes warmer only proves 


frost had 
till the 


not 
severe 


reached the depth of 
cold in the air was 


that the 
the pipes 
over. 

L. 


why 


(12614) J. Will 
kindly inform me 
pleasant if the 
difference in 

dry Or 
clot 
ductor 
air? 

adequate 


B. asks: you 
due to a 
between moist and 
wear woolen 
better 
in damp 
hardly 
it is 
damp 
feels much 
air in the in- 
also true that 
colder than 

Probably 
in 


is dry? Can it be 
heat 


vecause 


air 
specific 
it | 
might |t 
absorbing 


air? is we 


which con 
heat | 
explanations 
As your inquiry 
ve the 
eastern seaboard 
still colder dry 
country It 
the coast feels 
same temperature. 
suggest are 
the question. 
is about twice 
will the 
the same change of 
in contact with the 
true that the water vapor 
our clothing renders it 
better conductor of heat, and enables the 
to more rapidly On this point 
“Meteorology” (price $2.75 
“The hnmidity of the atmosphere 
s a strong control over our bodily 
of the temperature of the air The 
does not act like a thermometer, readily 
accepting the temperature of the surrounding 
medium, but attempts to maintain an 
temperature of about 98 degrees, known 
‘blood heat,’ at all seasons We prevent 
uncomfortable reduction of temperature 
cold air by sheltering the body a 
clothing; if the air is windy, more protec 
tion needed than when it is calm; if it 
damp as well and windy, it abstracts 
all the more heat from probably by means 
of the better conductivity given both to the 
air and the clothing the moisture; hence 
the difference between the bracing though 
severe cold of our dry northwest winter 
and the penetrating, searching chill of 
our damp winter northeasters. The difference 
between the ‘dry cold’ of the interior 
and the ‘damp cold’ of the New England coast 
is thus explained.” 


yecome a 
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to 
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cold, 
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(12615) W. Jd. be 
kind 
tell 
formation 
are 
what proportions? 


asks: Will you 
advise on the following query, 
of some book from which the in 
may secured? What chemicals 
for generating hydrogen gas, and | 
Chemicals to be placed in an | 


80 as 


or me 
be 


necessary 


air-tight cylinder and heated to generate. A 
There are several modes of preparing hydro 
gen by heating chemicals in a retort. Sodium 
hydroxide and iron powder; calcium hydroxide 
and zine or iron powder; aluminium and 
sodium hydroxide solution are used in this 
way. The details for the safe performance 
of the experiments are to be found in Bene- 
dict’s “Chemical Lecture Experiments,” price 
$2, a book which all ought to have who are 


engaging in such experiments. 


(12616) J. B. asks how to make a 
polishing cloth. A. Saturated woolen stuff 
with a solution composed of 3 oz. 4 dr. of 
Castile soap dissolved in i4 oz. of water; to 
this solution add 22 dr. of tripoli. Color 


with caroline if it is desired. 





air | 


ex- | 


internal | 


covering | 


| Manager, on the 6th day of January, 





cold weather is less un-| 


LEGAL NOTICES 





OVER 65 YEARS’ 
EXPERIENCE 






Trave Marks 
DESIGNS 
CopyvricHTs &c. 





INVENTORS are invited to communicate with 
Munn & Co.. 361 Broadway, New \ ork, or 
625 F Street, Washington, D. (., in regard 
to securing vaiid patent protection for tbeir Ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured 

A Free Opinion as to the probable patenta- 
bility of an invention will be reaaily given to any 
inventor furnishing us with a model or sketch and 


a brief description of the device in question. Ail 
communications are strictly confidentia: Our 
jand-Book on Parents will be sent free ou 
request. 


Ours is the Oldest agency for securing patents 
it was extabiished over sixty-five yeurs ago. 

All patents secured througn us are described with 
out cost to patentee io the Scientific American, 


MUNN & CO., 36! Broadway, New York 
Branch Office, 625 F St., Washington, D.C. 











Classified Sdvestincente 





Advertising in this column is 7 centsatine. No jess 
than four nor more than /|2 lines accepted. Count 
seven words tothe line. Aili orders must be accom- 


panied by a remitiance 





AERONAUTICS 


FLYING ALL WINTER—Greatest Money Maker in 
the World. We make you a Pilot in 10 lessons—$250—We 
stand all breakage For oa x particulars address 
Stevens & Beatty, 282 9th N.Y. 


BUSINESS OPPORTUNITIES 
FREE SAMPLE goes with the first letter. 


Something 


new. “very firm wants it. Orders from #100 to $100.00. 
Nice ple t business. Big demand everywhere. Write 
for ‘le. Metallic Mfg. Co., 488 N. Clark, Chicago. 


PATENTS FOR SALE 


FOR SALE OR ROYALTY BASIS. U. 8. Patent, 
Submerged Water W heel; can be placed in body of any 
running stream; will operate in high or low water and 
utilize all eners y contained therein; simple and cheap 
in construction. OU. 1. Morgenstern, Yardley, Pa. 


U. 8. PATENT FOR SALE, Switch tor Incandescent 
Klectric Lamp-Socket,Great improvement over the orai- 
nary socket cheaply manufactured easily operated with- 
out jarring globe filament. Will McDonald, Grampian,Pa. 


s 


FOR SALE, or manufacture on a royalty, a new Pat- 


ent Tongue Support, for Binder’s larvester’s, etc., 
proves perfect sat: sfaction, rapid seller, big money for 
| right party, write for particulars. J. W. Stahl, Liver 
pool, 


TECHNICAL TRANSLATIONS 


SCLENTIFIC WORK A SPECIALTY. ABSOLUTE 
Discretion and Accuracy Guaranteed. For full par- 
ticulurs address Theodvure von Hemert, transiator, 165 
Broadway. New York City. Teiephone 7758 Cortlandt. 


MISCELLANEOUS 


WE ARE OPEN for propositions on welding and cut 
ting appliances fur al) gases. Wish to hear from inven- 
tors, manufecturers or practical constructors of torches, 
regulators, acetylene gas generators, etc. n writing. 

ive experience with apparatus and results obtained, 

ddress C. P. .R om 444, 9 Church &t., New York 


LAMP.—200 HOURS OF LIGHT for 1 cent. Makes and 
burns its own gas from kerosene oil, which is vaporized 
by a glass bulb burner. Scientific wonder of the world. 


Lamps used where people have electric lights. Make 
it possible to sel: to every household. yz! made en- 
tirely of brass. Riches awaiting you. Kush $150. Com- 


»lete !amp will be sent, charges paid. We guarantee 
amp as aocove stated, or your money returned. Town, 
county and state agents wanted. Lamp a whirlwind 
seller. Pat. S. A. and fureign countries. New Process 
Mfg. Co. . Lamp Room 28, Saiina, Kansas. § 





FOR EIGN ‘PATE NT APPLICATION 


Application for a patent for 
“Improvements in Method for 
Desiccating Milk”’ 


Be it hereby made aaoe o for general information 
that HARRY IRVING ANDREWS, of Darien, in 
the County of Fairfield, etn of Connecticut, U.S.A., 
1912, deposited 
at the office of the Attorney General Bloemfontein, 
an application for a Patent right for the above-men- 
tioned invention, with accom anying descri gy 

Vhereas now the said ARRY IRVDD AN- 
DREWS has given me written notice that desires 
to proceed with his application. I have decided that 
this application, and all objections thereto, will be 


| dealt with at my office at Pretoria on the 10th day of 


May, 1912, at ten o'clock in the forenoon. 
I therefore call upon all persons who are interested 
in opposing the issuing of Letters Patent for the 


| above-mentioned invention, to file at my office, or at 


the office of the Attorney General Bloemfontein, be- 
fore the day of hearing the same, a document explain- 
ing their objections, as they will otherwise be exclud- 


| ed from bringing them forward. 





| this 13th day of January, 


Given under my hand at Pretoria, South Africa, 
1912. 
(Signed) C. W. pe VISPERS, 
Deputy or THE MINISTER OF JUSTICE 





PROPOSALS 


CONTRACTORS 


Subway Bids Opened 
March 22, 1912 


for the construction of Section 2-A of the Lex- 
ington Avenue Rapid Transit Railroad of New 
York City. 530 feet of four track subway, be- 
tween Walker Street and a point 50 feet north 
of the center line of Howard Street, embracing 
the Canal Street station and the underlying 
portion of the Canal Street subway. 

Write or call concerning forms of contracts, 
plans and specifications. 


PUBLIC SERVICE COMMISSION 


for the FIRST DISTRICT 
154 Nassau Street New York City 
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The man who is 
“Always Tired-Out” 


will soon be worn out. 


If the day’s work fags you— 
upsets 


If an ill-chosen meal your 
digestion — 

If a sleepless 
night spoils the 
next day— 

Then you 
are not normal, 
but are below 
par, unneces- 
sarily, yes, and 
shamefully. 

You were 
given a body 
that had an 
abundant re- 
serve fund of energy to draw upon in 
just such hours of need. 


The Thompson Course 


of Exercises is a rational, pleasant and easy means 
of securing and maintaining that reserve power 
which your body originally had and which you 
have dissipated by unthinking neglect. 

My Course is different from any other treat- 


ment in that it benefits (by natural movements | 


scientifically applied) the governors of the bodily 
machine, i. e., the lungs, heart, stomach, in- 
testines, etc. All these are muscles and can be 
strengthened by proper exercise. Yet it is an 
amazing fact that until my Course was evolved, 
no systematic treatment existed that was based 
on this axiomatically natural method. 

The clearness of your mind, the strength of 
your nerves, your hopefulness and joy in living, 
all depend on the tone and vigor of your vital 
organs. 

I offer you something that will benefit every 
inch of your body and your brain through every 
minute of your life, and I offer it on free-trial 
terms that make it impossible for you to lose 
a penny. 

Are you interested enough in making yourself 
a normal human being to send for and read my 
book, ‘‘ Human Energy’’ (sent free and post- 
paid)? You will find it very startling yet 
obviously true. 


J. EDMUND THOMPSON 
Suite 22, Exchange Bldg., Worcester, Mass. 





— 
Cover its Claws 

When somebody drags a chair 
across your floor you can’t wish 
away the unsightly scratches. 

But you can make your chairs 
scratchless with little pads made 
fast to each of the legs with 


AGE’S | 
GLUE 


= 


It makes furniture noiseless, too. 
LePace’s holds felt, leather, cloth, 
rubber, wood, glass or metal with the 





same grim grip. It never lets go! 


Get Two 10c Bottles Today 


One for your home—one for your office 
In air-tight cap bottles, it is always /; 
ready for use and can’t dry out so 
long as you keep the cover on. 
To the last drop, every 
drop is good, and with 
our new metal spreader 
not a drop is wasted. 
Write for “ Glueism” and see 
what this wonderful little in- 
novation can do to save you 
money in your home and in 
your business. 
RUSSIA CEMENT CO. 
We manufacture Glues 
(hard or liquid) in bulk 
Sor all industrial purposes. 


113Essex Av., Gloucester, Mass. 











NEW BOOKS, ETC. | 


Tue Spect or HoLttanp. The Story of a| 
Pilgrimage to the Land of Dykes and 








Windmills. By Burton E. Stevenson. | 
Boston: L. C. Page & Co., 1911. 8vo.; 
395 pp. Illustrated. Price, $2.50. 


| At the gateway of “Hollowland” the customs 
| officer, scorning to be bound by the conven- 
| tional “Tobacco or spirits?” asks if you have | 
| any candy or cakes to declare. This is an in- 
dication of the deliciously quaint habits and 

this quaint 


modes of thought that obtain in 


and delicious country. Mr. Stevenson's narra- 
tive is alive with humor. "very page has a 
twinkle in it, and some have two or three. 
On finishing the book one hardly realizes the} 


amount of worthwhile knowledge one has ac- 
quired, for it has been gained with such smil- 
ing ease. The frontispiece shows a typical bit 
of Netherlands scenery with its vari-colored 
walls and sleepy waters. <A folding map traces 





the author’s route, and fifty full-page plates 

are the product of his busy camera, to which, 

in spite of its finder pointing too low, the 

reader owes a debt of gratitude. 

WHERE THE SHAMROCK GrOWS. By 
George H. Jessop. New York: The 


Baker & Taylor Company, 1911. 12mo.; 
| 224 pp. Price, $1 net. 

This is not a work on the Irish flora, as 
might be inferred from its title and from its 
inclusion among publica- 
tions, but a simple story of an Irishman’s re- 
turn from America to the land of his birth. 
It makes light but thoroughly wholesome read- 
|} ing, and its comedy-drama of hot heads and 
| warm hearts is well charactered and distinctly 
entertaining 


reviews of scientific 


|A Pocker Mepicat DIcTIONARY. By 

George M. Gould, A.M., M.D. Philadel- 
| phia: P. Blakiston’s Son & Co., 1911. 
| Price, $1 net. 

This is a sixth edition of on» of Dr. Gould’s 
handy little compilations, ani gives the pro- 
nunciation and definition of 34,000 terms used 
}in medicine, physiology, and allied branches of 
science. There are tables of bacilli, of bac- 
teria, of bones, of chemic elements, of micro- 
| cocci, of the muscles and nerves, of spirilla, of 
| weights and measures. Dose tables for physi- 
|cians and veterinarians bring to a conclusion 
| the very useful compendium 


i o- y 
| ELEVENTH ANNUAL MEETING OF THE NA- 


| TIONAL Civic FreperaTion. New York, 
January 12th, 13th, and 14th, 1911. 
Welfare Workers’ Conference. New 
York: The National Civie Federation, 
1911. 
This report gives the full text of the 


papers read, and sets forth the progress made 
during the previous year and the plans for the 
future. Among other laudable activities in 
which the Federation, under its president, Seth 
Low, is engaged, may be mentioned the pro- 
motion of uniform State laws upon matters of 
common interest; an educational campaign di- 
rected toward employers, with a view to bet- 
tering the condition of the employed; and a 
consideration of the problem of compensation 
for industrial accidents. There are noteworthy 
papers on the trusts and the wage earners, by 
such authorities as Samuel Untermyer and 
Samuel Gompers, and a discussion on “Justice, 
Common Sense, and the Pay Roll,” by Harring- 
ton Emerson. 


Rugs oF THE Ortent. By C. R. Clifford. 
New York: Clifford & Lawton, 1911. 
Folio, 109 pp.; illustrated. Price, $3. 


The many people who take delight in Eastern 
rugs will welcome this folio, which is compliant 
and informing both to artistic and commercial 
demands. Seven rules of identification are 
given, covering design, coloring and technique, 
so that the purchaser who masters them may 
feel reasonably sure of the section from which 
the rug comes. There is a chronological his- 
tory of the Orient, which furnishes a key to 
the overlapping of tribes and tribal character- 
istics as manifested in handicraft. A vocabu 
lary of terms includes the rug districts and 
the nomenclature of manufacture. The char- 
acteristics of weaves are reduced to a table, 
which greatly facilitates identification. The 
use of rugs according to periods of history is 
another enlightening section. The most strik- 
ing feature of such a folio as this should be, 
and is, the reproductions of various types of 
rugs. There are large plates of mellow tone 
and great beauty, interspersed with lesser illus- 
trations and much clear descriptive matter. 
There are no reproductions in color, but aside 
from this the work is all that could be expected, 
and exhibits the greatest care in arrangement, 
accuracy in information, and taste in selection. 


Mopern Scrence Reaver. With Special 
Reference to Chemistry. Edited by 
Robert Montgomery Bird, Ph.D. New 
York: The Macmillan Company, 1911. 
8vo.; 323 pp.; illustrated. Price, $1.25 
net. 

The “Modern Science Reader” is a reprint 
of twenty-seven papers which have appeared 
in the leading journals of the day. Each is a 
studied, well-written account of some object 
or phase of modern science, often with a very 
practical application. The papers begin with 
“The Romance of the Diamond,” by Sir Will- 
fam Crookes, as originally published in the 
North American Review. This is followed by 
such subjects as “Making Money Out of 
Waste,” “Modern Explosives,” and “The 
Creators of the Age of Steel.” Biological and 
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Stoddard-Dayton 
Knight” 


NUSUAL attention has 
been attracted at the large 
automobile shows all over the 
country by the working model 
of the Knight Motor of the 
Stoddard-Dayton “Knight” 
which was so arranged that 
each person could manipulate it 
himself and see the exact move- 
ment of its every part. Crowds 
surrounded it continuously. All 
were enthusiastic in their praise 
of this clear demonstration of the 
principles of the motor and the 
reason for its remarkable results. 


We have prepared a booklet which 
describes the Knight Motor thor- 
oughly and completely. We will 
be pleased to send you a copy with- 
out charge if you will ask for it. 


United States Motor Co. 
Stoddard-Dayton Division 


New York 


= =a! 


72 West 61st Street 
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thirty years 
the standard, 
from first to 


last the best.” 


Holds up your half-hose as 
smooth as your skin. Doesn't 
let go until released. Surpasses 
in quality, durability, neatness of 
finish, and gives solid comfort. 


Look for the trade marks and 
the moulded rubber button. 


Either type, 
Silk, 50 cents 
Lisle, 25 cents 
Bold by all dealers. 
Geo. Frost Co., Makers, Boston 





A perfect 
edge 





You 
fect edge 
close, without pullin. 


New Torrey 
Honing Strop 


Our invention of a new sharpening preparation 
made this wonderful strop possible. Anyonecan 
keep a raeor in perfect condition with it. Just 
give the razor a stroke or two on the sharpening 
side, once od run it up and down the 
finishing side, before and after using, and you 
can e with ease and comfort. 

At your dealer's — Sc, 75c, $1.00, $1.25, $1.50, $2.00 
and $2.50. If your dealer cannot show you the 
New Torrey Honing Strop write us for full 
information. Booklet, all about shaving, sent 
free on request. 

DEALERS f 
Honing Strep, t 


Get a Torrey Razor 


yourself can give your razor aper 
so it will shave you clean and 
g or emarting if you use the 





a week, a: 





ways shay 





welling the New Torre 
fosttion, 


you are * 


vite for our speci 
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the best made. 





J. R. TORREY & CO., Dept. G, WORCESTER, MASS. 
A SOUVEN IR 
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NEVER FAILS 
THE BULL FROG TONES 


roll out a musical warning 
under high or low, quick or 
slow pressure. Never sticks, 
honks or squawks, 

the motorist and has 


favor wherever used 
attached and you 


It is a revelation te 
restored the horn to 
Fits any horn, is quickly 
wili be delighted. 


| At Your Dealers, or, 
Sent Postpaid for 75c 


BARGAIN LIST ¢& AUTO SUPPLIES FREE 
LARGE CATALOGUE ¢@ AUTO PARTS, l0c 








| AUTO PARTS SALES COMPANY 
| 2302 Locust St. St. Louis, Me. 








| eyes, 





taken 
land records 


are introduced through 
Its Lessons,” and ‘The 
of the of the 
Body There is a compend of “The Science 
of Chemistry,” and then follows a of 
fascinating essays dealing with the theories and 
achievements of the as contrasted 


physiological subjects 
“The Yeast Cell 
Chemical Regulation 


and 


Processes 


series 


new science 


with the outgrown or metamorphosed beliefs of 
earlier ages While each subject is presented 
with a masterly simplicity and charm that 
must lead us to catalogue the volume in the 
popular” class, there is no meretricious or | 
distorted work such as is usually considered 
necessary in appealing to readers at large. The 
compilation seems to furnish one of those rare 
eases where both advanced student and gen 
eral reader may meet on common ground and 
enjoy together the vistas unfolded to the 
view. 
Tue THEORY AND PRACTICE OF TECHNICAL 
Writine. By Samuel Chandler Earle. 


New York: The Macmillan Company, 


1911 8vo.; 301 pp. Lllustrated. Price, 

$1.25 net 

The engineer or scientist who has a lecture 
to prepare, a paper to writs, or an experience 
to make public—and how many of the fra 
ternity escape these honors entirely ?—often 
comes to his task with a deep knowledge of 
his subject, but with only the haziest idea of 
the proper way to shape it into acceptable 
form. The author makes plain the differences 
between descriptive, narrative, expositive, di 
rective, and critical writing, and the very de- 
termination of the nature and scope of a pro 
jected article often clarifies the mind and re- 
sults in a more concise and forceful style. 
From the principles of logical structure we 
proceed to the practical application of these 
principles. This division includes instructions 
for addressing the general reader, addressing 
the specialist, on the final form of the article, | 


and on methods of writing. 
stituting third 
examples 


An appendix con- 
of the velume is devoted to 
concrete of good technical writing, 
with all the necessary plates and diagrams to} 
which the refer Several recent 
cations have almed to cover the same field, 
this the most thorough and helpful 
that has yet come under our notice. 
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papers 
but | 
work 


is 


VIENNA } ae nonegaal rf 
David C. Preyer, ~ M. Boston: 
Page & Co., 1911. 12mo.; 331 pp. 
trated. Price, $2 net. 

In the galleries of Vienna 
thousand canvases, many of them of the 
importance and value Titian, Palma 
Tintoretto, and Rubens are all well 
resented, and numerous paintings which bear 
familiar names have acclaimed as| 
in rank and merit with those of | 
masters In short, rich is} 
collections, that high authority | 
all ether cities save London, 
Rome, Paris, and St. Petersburg. The duo 
gravures of the volume commendably repro 
or at least suggest, the handling of light 
and the general treatment of the 
In Bonovicino’s “St. Justina’’—a 
picture much praised, which has been 
made the foundation of a German novel—we 
get the atmospheric delicacy, the crystal illumi- 
nation, for which the artist is justly famous. 
Van Dyck'’s “Prince Rhodokanakis” a 
well-lighted portrait; we instinctively ac- 
knowledge the charm of the intellectual fore- 
head, the sane and kindly side-glance of the 
and the strong, white hand resting upon 
sword-hilé Rubens is represented by 
Pelise,” and Rembrandt by the portrait 
mother, Ruisdael’s “Great Forest” is 
worthy of mention, while in “The 
Glutton” we find a good example of Jordaens’ 
almost brutal fidelity to the coarser phases of 
life. Mr. Preyer’s descriptive writing is vivid, 
vigorous, and satisfying. His comparisons are 
drawn with a sure touch, and the volume as a 
whole cannot fail to make enthusiastic friends. 


Tue DesigN AND CoNsTRUCTION OF MILL 
Burtpines. By Henry Grattan Tyrrell, 
C.E. Chicago and New York: The My- 
ron C. Clark Publishing Company, 1911. 
8vo.; 490 pp.; illustrated. Price, $4 
net. 

Mr. Tyrrell has given us, out of his twenty 
years’ experience, a volume of the most help- 
ful and practical information on the location, 
planning, and building of the modern 
industrial plant. A brief consideration of the 
amount of capital invested in the mills and 
shops of the country, and of the close relation 
of site and design to output and profits, will 
demonstrate the importance of the subject. It 
is of vital moment that an accurate knowledge 
of requirements and possibilities precede the 
design; only thus can satisfactory results be 
obtained. The volume in hand omits matter 
readily available in other standard textbooks 
to make room for those points of principle and 
construction which have been generally ne- 
glected in the literature of the subject. Ground 
floors, being of the most importance, are studied 
earefully and illustrated in detail. A 
great amount of reference material, much of it 
directly from the writer's private notes 
is included—such tabulated helps, 
for example, as check lists for estimates and 
contracts, the day-wages in the various build- 
ing trades for the chief centers of the country 
in 1910, shop costs, freight rates on structural 
steel, approximate estimating prices, and the 
required wall-thicknesses according to the build- 
ing laws of different cities. The faculties of 
clear reasoning and ready expression are in 
evidence throughout the work. 
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| making experiments 


Sotip GEOME- 
Wentworth 
New York: 
476 pp.; il- 


WENTWoORTH’S PLANE AND 
TRY. Revised by George 
and David Eugene Smith. 
Ginn & Co., 1911. 12mo.; 
lustrated. Price, $1.30. 
The popularity of the old Wentworth Geome- 

try text-book is indisputable, and 

is due to its unquestionable A compari- 
son of this revised edition with earlier edi- 
marked ways. 
of treatment 
but even 


as a school 
merit. 
the 
in 
been not only 
the num- 
so that 
are 


tions shows a advance many 


has 
d upon ; 


simplicity 
maintained 
of propositions has 
the great basal th 
now included in the 
less important material i 


improve 


ber been decreased 


orems and problems 
work, 
to an 


only 


body of the while 


s relegated 


ap 


pendix, to be used or not as circumstances may 
require; the exercises have been subjected to 
a systematic grouping. and are so numerous 
that selections from them may be made from 
year to year; reasons are plainly stated, the 
practical application of principles is indicated 
wherever advisable, and the relations between 
algebra and geometry are clearly established 
rhe work may also be obtained in two volumes 
the one devoted to plane, the other to so id | 
geometry It is hardly necessary for us to add 
our endorsement to those which, over the 
signatures of our best-known instructors, con- 
gratulate the compilers upon having improved 


upon a text already accepted as almost perfect 
LUFT 
Von 


Krayn, 


KONSTRUKTION 
FLUGMASCHINEN. 
Berlin W.; M. 


LUFTFAHRZEUGBAU 
SCHIFFEN UND 
Dr. Fritz Huth. 
1910. 335 pp. 
This is the second edition of a 

has deservedly met with much 

many. The author tells us that 
edition he endeavored 
up to date. In this he has not been altogether | 
successful, for note that the old Wri 
construction is described in more or less det 
and that in his discussion of the elevation 
der, the author ignores the fact that in 
new Wright biplane the elevator 
transferred to the of the machine, 
it acts as a tail as well as guiding surface 
the in this 
machines for very reasons that 
untenable Apart from the 
constructions discussed are not 
(and, after the changes 
monoplanes and biplanes since the 
the Wright made their 
and Blériot flew 
markedly radical), 
commended clear 
statement of the principles under 
lying the design of airships and aeroplanes, 

with just enough mathematics to a 

builder to proceed with the intelligent construc 

tion of an air craft. 
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SperED AND CONSUMPTION OF STEAMSHIPS. 
With Algebraic Formule for Economi- 
cal Speed. By J. F. Ruthven. London: 
J. D. Potter, 1911. 8vo.; 78 pp.; dia- 
grams. 
This is 
1906. 


a second edition of a work first issued 
in The writer's experience has been ac- 
quired chiefly in the British Mercan- 
tile Marine, and the rules that are therein am 
plified are founded on the formulw of the Ad- 
miralty co-efficient. By the of the speed 
and two-thirds power of the displacement” rule, 
it is possible to find, at least at fair speeds up 


vessels of 


“cube 


to 15 knots, a constant for the engine con- 
sumption, from the actual coal burnt at the 
regular working speed, without knowing the 
indicated horse-power From the approxima- 
tions arrived at by this rule, the daily con 
sumption total may be readily tabulated, and a 
table of miles per ton at each speed made out 
An added chapter on stability defines such 


terms as the center of 
and longitudinal meta-centers, 
of inertia, elucidates the action 


buoyancy, transverse 
and the moment 
of combined 


forces upon a hull, and presents rules and for- 
mule for the practical application of the 
theory. 

Fight1nc Suips. By Fred T. Jane. Spec- 


ial Chapter on the Progress of Marine 





Engineering by Charles De Graves} 
Sells, M.I.C.E. Containing 543 pages 
and several thousand illustrations. 


London: Sampson Low, Marston & Co., 
Ltd., 1911. (Fourteenth year of issue.) 
Price, $8.50. 


Jane’s “Fighting Ships” needs no introduc- 
tion to that ever-increasing class of people 
who follow closely the growth of the world’s 
navies. Jane in his work gives a photograph, 
plan, and side elevation of every warship of 
any importance in each navg of the world. 
Also of each ship he gives the dimensions, guns, 
armor, motive power, etc. Special features 


this year are the frontispiece. showing some 
fine views of the firing done on the old U. 8. 
battleship “Texas.” The Italian navy section 
contains hitherto unpublished data of the four 
new Italian dreadnoughts. Old photographs of 
ships have been replaced by others specially 
taken during last year, and this is particularly 
true of the German and United States navies 
Among these photographs are the latest Brit- 
ish, United States, French, and other 
battleships, destroyers, and cruisers. A new 
feature ts the grouping together of all dread 
noughts, whether of the battleship or armored 
cruiser type. Considerable additions have 
been made to the pages devoted to auxiliaries 
and miscellaneous vessels. The section of this 
work devoted to the United States navy is very 
complete, thanks to the careful labors of the 
American correspondent, H. Reuterdahl. 


Japanese, 


s 














Fine for Differentials 
and Transmissions 


Dixon's Flake Graphite Lubricants do what 
plain oil or grease cannot do—permanently 
roduce on bearing surfaces a durable, almost 
rictionless veneer that prevents metallic contact, 
wear and noise. This is why a car lubricated with 


DIXON’S 


Graphite Lubricants 


is free from the usual friction troubles. It runs 
sweetly—and with increased power because of 
the graphited bearing surfaces. 

Ask your dealer for Dixon's Graphite Lubricant No. 
677, a highest quality mineral grease scientifically 
mixed with Dixon's Motor Graphite. Try it in your 
differential and transmission. Stopsthe noise—gives 
longer life to the gears—does not leak out like oil. 


Valuable book, “Lubricating the Motor,” sent 
free for name and model of your car. 


JOSEPH DIXON CRUCIBLE CO. r>) 


Jersey City Est.in 1827 New Jersey 




















Detroit Magne Engine 


Uses Gasoline or Kerosene 





Demonstrator Agent want Greatest En- 
ed in each 
boating 
commun- 
ity. Special 
wholesale 
price on first 









es Bmore power, will: not 
back-fire. Engine starts without crank car. Join boosters 
ing ; reversible, only three moving parts. ‘club. Bend forcatal og. 


Detroit Engine Works, 1332 Jefferson Avenue. | 








TUTTLE 





Write for Catalog 
TUTTLE MOTOR CO., 214 State St., Canastota,N.Y. 














motor buggy is a real economy 
Get our leaflets 
C, S. DURYEA CO., Saginaw, Mich- 


8 h. p., 2 cylinder, $125.00 
no 2 — .00 


SANDOW Eiaeiesaae 


EU TT NLC NT ee 1 crlinder, 39.75 
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erank- 



















RUILT LIKE AN AUTOMOBILE ENGINE, 

? to 20 h. p., ready to ship; gasoline or kerosene. 
Drives be sats of all kinds; starts eas snot backfire; 
simost noiseless. 5-Year Absolute Guarenhes 
0-Day Trial. Three moving parts—women and 

hildren run it. Demonstrate an engine for us and 
ours at cost. Be first in territory to get offer. 


Detroit Motor Car Supply Co. Sales plan and 
12 Helen Ave., DETROIT, MICH. literature Fees. Write today. 


TRY A COLUMBIA! 


On the hardest 
SIZES fina. It 
Ztel6 plain; feed it on kerosene, gas- 
HP. oline, distillate or any liquid 
fuel. Runson — gas as 
well—no waste— 
Saves hired hel 
and day. Try it 
: ab don’t suit, send it back 
ae | h\ in use—they don't ome 
Right now you save big mone: 
on a Columbialf you act quic 
Write today for 1912 plan and 
Free Book full of engine facts. 


Company 
96 Fuller St., Detroit, Mich. 





get 








job you can 


repairs. 
“works night 
15 days—if it 
bac ogo 








gute The Morse Clarifier 
PHONOGRAPH 


in tube between reproducer and 
horn of any make of machine. It 


renders the sound loud, clear, life- 


Pat Jan 16,12 


likeandelimi 
nates that un- 
pleasant metallic effect. It fills along felt want. 
Can be inserted in a minute and is everlasting. 


$].00 MAILED PREPAID Send dollar 


2e sti se or 
check at our risk. Guaranteed ately 
satisfactory or money ed. z 
State whether for Victor, Victor Victrola, 
Edison with rubber or metal connection, Co- 
lumbia disc or cylinder. 


SOUND LIFE-LIKE 





In! ation and circular matter free. 
MORSE BROTHERS, Manafacturers and Distribaters 
448 Lumber Exchange, Minpeapolis, Mian 
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Use KEROSENE 






Engine FREE! 


Amazing “DETROIT” Kero. 
gene r ngine shipped on 15 days’ 


FRE rial, proves kerosene 
ee safest, most powerful 
fuel. If satisfied, pay lowest 


price ever given on re iable farm 
engine; if not, pay nothing. 


. . 
Gasoline Going Up! 
Automobile owners are 
burning ap so much gaso- 
jine that the world’s supply 
is running short. Gasoline 


is 9c to 15c higher than coal 
oil. Still going up. Two 
pints of coal oil do work of 


hree pints gasoline. No 
waste, no e cng ee no 4 inderscan- 
. explosion from coal oil not carbonize 


Amazing “DETROIT” 


The “DETROIT” is the on'y engine that handles 
coal oil succe y; uses alcohol, gasoline and benzine, 
»0. Starts without cranking. Basic patent—only three moving 
10 Fears—no Vv wabves the utmost 
Mounted on skids, All sizes, 


essfu 








udy to ran, ge saws, threshes, 
is feed, shells corn, runs home 
a ctric-lighting pls ‘rices * (stripped), $29.50 up. 
oe any place on 15 days’ Free Trial. Don't buy an engine 
ye ., a © amazing, money-saving, power-saving 
“DET OT.” Thousands inuse Costs only postal to find 
out. If you are firstin your te, we will allow 


a Spec ial Extra- "Low gihorhood § tory price’ )Writel 
Detroit Engine Works, 127 Bellevue Ave., Detrois, Mich, 


OILDAG 


#86. &. 6. Par OFF 





No other oil lubricant contains Deflocculated Graphite. 
After using it in his Franklin cars, Hudson Maxim, 
the well known inventor, wrote in appreciation, saying : 4 
“The Automobile Industry owes you a debt 
of gratitude.”” Try it. Let Oildag help your 
auto olen efhiciency. 


L-458 tells all about it. Send your address. 


International Acheson Graphite Co. 
Niagara Foi, N. Y. 


dag, made by Achewm OildagG 


3/- 


Gives ample power for all farm 
uses, Only three moving parts- 
no cams, no gears, no valves— 
can't get out of order. 
overnor jeal cooling system. 
oe kerose gaso- 
line, alcohol, 
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ene Hydraulic Eng. Co. 
P. O. Box 1002 Chester, Pa. 














GOES LIKE SIXTY 
SELLS LIKE SIXTY, 


SELLS For SIXTY 60 


GILSON 


GASOLENE 







GILSON MFG. CO. 808 


$150 KERMATH $150) 


4 cylinder, 4 cycle, 344"x4", 10-12 H.P. “ The engine you 
have hoped for.”” (Made by Kermath Mfg. Co., Detroit, 
Mich.) A sturdy, con- 
servatively igned 
motor, of standard type, 
built for aang © a 
general use, High- 
grade from iron to 
paint, and a 





qecble’ 

Sole Distributors: 
Morton Motor Co. 
Dept. 8, Detroit, Mich, 








YOU CAN'T GO WRONG 
when you choose IHC gasoline engine. The 
well known IH C reputation for high quality eli- 
minates all risk. We cannot afford to sell engines 
tha disappoint. You can’t afford to take a chance. 
It is as much to our interest as to yours that you buy 
satisfaction when you purchase any one of the 
IHC Gasoline Engines 
They are simple, reliable and durable. They deliver 
more than their rated horse power—run steadily, 
smoothly and economically. When you buy an 
1H C engine you pet the best heavy-duty engine 
oa the market today. 
Sizes from 1 to 50-H. P. Made in many styles— 
vertical, horizontal, stationary. portable; air or 
water cooled; and tractors 12 © 45-H. P. Write 
for complete catalogue. Address. 
International Harvest er Company of America 
(lacorporated) 


15 Harvester Building Chicago USA 
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Our Latest Battleships 

(Concluded from page 212.) 
power of the side armor. Associated with 
the heavy belt in the work ef protecting 
the ship's stability are two protective 
decks—a lower deck 1% inches thick on 
the flat which will slepe along the sides 
to a junction with the bottom of the 
armor plate 8% feet below the water line. 
The of this deck are 2 inches 
in thickness. On the deck above (the 
gun deck) an upper protective deck, 
3 inches in thickness. These two decks 
provide an excellent protection against 
plunging fire, and also against fragments 
of shells which might exploded in 
passing through the thin ship’s plating in 
the wake of the gun deck. 

Equally massive is the armor protection 
for the main gun positions. The barbette 
armor extends, with a thickness of 13 
inches, from the turret down to the upper 
protective deck, and from the upper to the 
lower protective deck the thickness is re- 
duced to 4% inches—this because of the 
13-inch protection afforded by the side 
armor. The turret armor is equally mas- 
sive. The port plate is 16 inches on the 
two-gun turrets and 18 inches on the 
three-gun turrets, and the side and rear 
armor 10 and 9 inches in thickness, 
while the roof carries 5 inches of armor. 

The battle of the Sea of Japan showed 
|}how important it is to thoroughly protect 
the positions from which the fighting of 
the ship is controlled, and particular at- 
tention has been given to this in our new 
design. The conning tower and the signal 
station back of it each carry no less than 
16 inches of armor, and to protect the 
communications—telegraph and telephone 
wires, voice tubes, etc.—the section upon 
which conning tower and signal station 
are supported has walls of 16-inch armor, 
which are carried down to the protective 
decks. 

It will be 
have but one 


slopes 


is 


be 


is 


noticed that the new ships 
smokestack—and_ thereby 
hangs a tale. The new ships, as already 
stated, will burn fuel oil exclusively. This 
has enabled the designer to dispense en- 
tirely with coal bunkers—the oil being 
earried chiefly in the double bottom 

the ship. The omission of bunkers sets 
free a large amount of space below decks, 
which has enabled the designer to con- 
centrate all of the six boiler compart- 
ments at the center of the ship, where 


they occupy only 85 feet of her length. 
Hence, it was possible to use a_ single 
smokestack, placed immediately above 
the boiler rooms, and hence, again—and 


this is the important point—it was found 
possible to place around the whole of the 
uptakes a massive redoubt of inclined 
armor with walls everywhere 13 inches in 
thickness. This redoubt extends from the 
upper protective deck to the spar deck, 
and that portion of the smokestack and 
uptakes which is within the structure 
of the ship will be completely protected 
against perforation. The importance of 
this construction will be appreciated, 
when we bear in mind that, in the Japan- 
war, it was the perforation of the 
uptakes which contributed largely to the 


ese 


| collapse of the Russian ships. The poison- 





} ous escaping between decks, were 
drawn down and disseminated throughout 
the ship, frequently driving the crew from 
their quarters. 

From the above description it will be 
evident that in the “Nevada” and “Okla- 
homa” the United States navy will pos- 
sess two fighting ships which will be the 
“lequal, if not superior, to any ships in 
their gun power and which will be greatly 
superior in their power of endurance in 
a long-drawn-out fight. If Congress will 
only be wise enough to add year by year 
the two battleships which represent the 
minimum requirement of our navy, we 
shall be in a position to maintain our 
standing among the navies of the world. 
If less than two battleships a year be 


gases, 


authorized, our navy will steadily retro- 
grade. 
The Turret Telescope 
(Concluded from page 218.) 
made to the optical arrangements. The 


mechanical parts have a precision seem- 
ingly quite as great as the ordinary equa- 
torial mounting. On the other hand this 
new mounting is in many respects de- 
cidedly superior to the standard form. 
Disregarding for the time being the 
temperature of the observing room, the 
observer with the turret telescope should 
measure more quickly and more accu- 
rately with a micrometer, for tne observer 
would always be in a comfortable posi- 
tion, and no time would be wasted in ad- 
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Hoarding Up 
Happiness 


By FRANKLIN O. KING 





The Miser Hoar Greed of Gain—The 
Wise Man Saves rinst Days of Rain. The 
World Hates a M ise but loves a Provider. By 
Canceling a few Habits, you will be able to Diride 
more Comforts with Your Family, and Happiness 
wilt Multipiy for Allof You. Happiness after al 
is a mere question of Arithmetic For unto 
Ever One that Hath shall be Given, and He 
shall have Abundance ; but from Him that Hath 
Not, shall be Taken Away even that which he 


Man who Lays by Something each 
rding Up Happiness 


Hath 


day f 


w his Loved Onesis Hoa 


because He is proving for them an Independent 
Future You may sin at Times but the 
Worst of All Crimes 
is to Find Yourself 


Short of a Dollar or 
Two.” 

How much 
off are You than Last 
Year or the Year 
hefore That? How 
Much have You 
Actually Got that 
You could call Y 
T A Little Fur 
niture? A Pla 
perhaps ? \ Few 
Dollars in the Bank 
Weary 
taken 


Better 


our 


no 


Ani how many 
Years 
You to get T 
that littie 
Don't YV« how 
Hopeiess [tis? You 
Home each 


tle 


has it 
ogether 
Mite? 


yl she 


come 
Night a hit more 
Tired, and 
Wife can s* 
coming {tuto Your 
Hair-——if It ian't 
Promotion grow 
is added, but Ever and 
seem to tirow 


Your good 


© the gray 


There 


Less, as 


eady Chances for 
and Year 
Always Your Expenses 


aly 


Less each 


Saver Accumulates slowly, 
unless His Savings are Put to Work where They 
can Earn Something Worth While. Fifteen 
Hundred Dollars put into the Savings Bank 
will, at three per cent earn You 
lees than Fifty Dellars. Half of Fifteen Hundred 
Dollars invested in One of our Ten-Acre Dan- 
bury Colony Farms, in convenient Monthly 
Payments (Protected by Sickness and Insurance 
will Karn Freedom from Care, and that 
Ability to Sit 
with a 


Systematic 


in Ove Year, 


Clauses 
Comfort 
under One's 


which comes from the 
Vine and Fig 
certain Income Insured 

The Best Incer 


‘Own Tree," 
tive to Persistent ana Systematic 
Saring is the Desire to Get a Home. The Best 
Piace I Know of to Get a Home is in the Rain 
Belt of Gulf Coast Texas, where You can Grow 
Three Big Money-Making Crops a Year 
Same Soll, and where Irrigation and Feftilization 


on the 


HEAD LETTUCE AND BERMUDA ONIONS 





A Winter Vegetable Garden near Danbury 


do not Eat up the Profits Your Hands Create. 

If every Man who reads this Article would 
to THINK and the Trouble to 
INVESTIGATE, every Acre of our Danbury 
Colony Land Would be Sold Within the Next | 
Three Months If Every Woman who glances 
through this Advertisement but Knew the 
Truth of You couldn't 
Keep Her There with a Shot-Gun, 
because the Woman is Primarily a Home-Seeker 
and a Home-Maker, and the of Her | 
Children is the Great Proposition that is Upper- 
most in Her Mind and Heart 

Do You Know that Growers of Figs, Straw- 
Net Profit 


Take the Time 


about our Part Texas 


away from 


Future 


berries and Early Vegetables clear a 


of $300 to $500 an Acre in Gulf Coast Texas? 
Do You Know men have realized more than 
$1,000 an acre Growing Oranges in Our Country? 
If you Do Not know these things you should 


read up on the subject, and you must not fail to 
Free Book, which contains nearly 100 
growing Crops, etc 


get our 
photographs of 

What would You think of a littl Town of 
about 1,200 
situated near 
Lands, where they 
ship on an average 
of $400,000 worth of | 
Fruit 
Poultry 


peopie 


our 


Vegetables, | 
Eggs, etc., 
a year? During 
1910 this Community 
shipped nearly $100,- 
000 worth of Straw- 


berries alone. 


We are situated 
within convenient 
shipping distance of | 
Three Good Rail-| 
roads, and in addition | 
to this have the 


in- 
Advantages | 
of Water Transporta- | 
tion through the | 
Splendid Harbors of | 
Galveston and Vel- | 


estimable 


asco, so that our 
Freight Rates are| 
Cut Practically in| 


Half. The 
Superior to that of California or Florida— Winter 
and Summer—owing to the Constant Gulf Breeze 
Life and Accident | 
or become total- 


Our Contract Embodies 


Climate is Extremely Healthful and | 
Insurance, and should You die 


ly disabled, Your Family, or anyone else You 
name. will get the Farm without the Payment 
of another Penny If You Should be Dissatis- 


we will Absolutely Refund Your Money, as | 
Terms of our Guarantee 


Fill Out the Blank 


fled 
per the 

Write for our Free Book 
Spoce below with Your Name and Address, 
ylainly written, and mail it to the Texas-Gulf 
fealty Company, Peoples Gas Building, 
Chicago, LUlinois Read it carefully, then use 
Your Own Good Judgment 


. . - 
Please send me your book, “‘ Independence With 
Ten Acres." 
March 9 Issue SCIENTIFIC AMERICAN 
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Improve Its Roads 








Communities. 


Good Roads 


Next Week's Number of the SCIENTIFIC AMERICAN will be a magazine 
Good Roads will be the main topic. 


Here are some of the Features : 


What Each State in the Union Is Doing to 


Good Roads and How to Build Them 


Practical suggestions by LOGAN WALLER PAGE, Director of the 
Office of Public Roads, United States Department of Agriculture. 


Using the Automobile for Road Making 
| A Millionaire’s Road in Delaware 
| 


By the Hon. COLEMAN DU 


Besides these features, there will be the usual articles on events of 
current scientific interest. 


FOR SALE ON ALL NEWS STANDS 


PONT. Built to Develop Agricultural 




















Plain | 


| telescope 


jof the 


lif 


}would he 


} running 


observing chair, 
ob- 
For 
the 
also su 
held 
to 


| justing the height of the 
ja star near the zenith being as easily 
served one near the horizon. 

|photographie or spectrographie work 
new form of telescope should be 
for the eye-piece being firmly 
turret, it would not be necessary 
the counterweights when camera or 
are substituted instead of 
The added advantage of a 
room would seem to make 
of Mr. Hartness the 


as 


perior, 
in the 
alter 
spectrograph 
micrometer. 
comfortable 
this new 
ideal mounting. 

In fact, the only 
possible to against is 
open-air and that 
badly winds. 


telescope 


that 
that it 
it would 
from the The ordi- 
sheltered by the dome 
wind blows through the 
the use of wind screens, 
the force of 


objection seems 


make it is 


an telescope, 
vibrate 
nary telescope 
except when the 
slit, and then by 
as at the Yerkes Observatory, 
the wind may be minimized. It must be 
remembered, however, that the _ turret 
rigidly fixed at the eye end, 


is 





is 


and braced at the objective. Mr. Hart- 
ness was appealed to by the writer re- 
lgarding this point, and has stated that 
ithe wind has little effect, that a rigid test 


instrument will be given, and then, 
it will be easily possible to 
the tube entirely from the wind. 
cost of this new form of telescope 
greater than that of the ordinary 
equatorial mounting. But no dome with 
gear necessary for it, so that 
the cost of building observatory and tele- 
scope together would not differ much in 


necessary, 
shelter 
The 


is 


the two cases. If a demand were created 
|for turret telescopes, their cost would 
gradually decrease. 

Taken altogether, the invention of the 
turret telescope by Mr. Hartness is one 


lof the biggest improvements in mountings 
that has taken place for a long time. 


Confusion of Names of Commercial 


Woeds 
N vestigation men 


forestry 
of 

than the history and 

t of the commercial 
iamentable to see many talented 
men devote their entire lives to the study 
of small groups of relatively unimportant 
plants of the desert or the ocean, while 
we are still ignorant even of the botanical 
trees yielding tim- 


requires the in- 
of science more 
structural charac- 
timber It 


© branch of 


trees 


1s so 


names of a good many 
ber of commerce. A number of the trees 
of West Africa, which produce a large 
percentage of the choicest timber used in 
England and in the United States for 
furniture and high-grade cabinet work, 
no other 


are now known in the trade by 

name except mahogany, when in reality 
they do not belong to the mahogany fam- 
ily at all. Coccobola from Central 


America has been imported into this coun- 
try for hundred years, but to-day 
no one seems to know what tree yields 
this wood. A number of examples of this 
kind could be cited in regard to important 
timbers which come from the tropics. 
This lack of knowledge the chief 
reason why many different woods 
which bear the slightest resemblance have 
been given the same common or trade 
name. Such a duplication of vernacular 
names has produced among the woods of 
commerce a confusion and brought about 


over a 


is 


So 


a mass of errors that it appears almost 
hopeless to expect to unravel them. For 
instance, there are now more than fifty 


different woods sold under the comprehen- 
sive trade name mahogany; there are 
more than twenty-five referred to under 
the name cedar; there are more than a 
dozen rosewoods; equally as many satin 
woods, iron woods, and box woods, not 
to mention a number of beef woods, ebony 
woods, sandal woods, teak woods, gum 
woods, walnuts, and a host of others, 
named according to the fancy of the ship- 
pers and importers. The duplication of 


names has become so complicated that 
dealers are now unable to know what 
kind of mahogany, cedar, walnut, or gum 
to supply when their customers order 
woods by these names. 

Timber constitutes a very important 
product of the foreign commerce of this 


country. To many the number of differ- 
ent kinds of woods imported will be a 
matter of great surprise, but numerous 
as they are now they are few compared 
with those which will be introduced into 
the American markets when the forest 
resources of Africa and South America 


become more generally available. Not a 
month passes but what some importer 


adds another mahogany, cedar, or rose- 
wood to the long list of substitutes. Pub- 
lie attention and the investigation of 


| Invention. Pictures of Famous Inventors. 





“Inventors and Inventions” 


A NEW BOOK JUST Y —- ISHED BY H. ROBINSON 
402 | lth AVE., NEW Y K. INDISPENSABLE AND 
INTERESTING TO EVE RY “INVENTOR OR PROS. 
PECTIVE INVENTOR. PROFUSELY ILLUSTRATED 
CLOTH BOUND, $1.00, IT TREATS AUTHORITA. 
TIVELY IN A CLEAR, POPULAR AND ENTER- 
TAINING STYLE THE FOLLOWING SUBJECTS: 
How to Invent. Financing a New Invention. Market- 
ing a New Invention. Advice to Inventors. The Glory of 
Various Ways 
Employed to Cheat and Rob Inventors. Present Avail- 
able Means of Protecting an Invention. Treatmeist the 
World accords to Them, and Other Important Subjects. 


New Practical Books 











Popular Hand Book for Cemeni 


and Concrete Users 
By MYRON H. LEWIS, C. E., and ALBERT H. 
CHANDLER, C. E. 
Price, $2.50. 


Octavo, 430 pages, 126 illustra- 


@ A concise and 
comprehensive treat- 
ise on the principles 
and methods em- 
ployed in the man- 
ufacture and use of 
concrete and its pro- 
ducts in all classes 
of modem works, 
It is a standard work 
of reference cover- 
ing the various uses 
of concrete both 
plain and reinforced. 
Everything of value to the concrete user is 
given, including kinds of cement employed 
in construction, concrefe architecture, inspec- 
tion and testing, waterproofing, coloring and 
painting, rules, tables, working and cost data. 
It is a thoroughly practical work, clearly 
written, systematic and logical in its arrange- 
ment, broad in its scope and gives a lucid 
explanation of, and a clear insight into the 
fundamental principles employed in concrete 
design and construction. The practical value 
of the book is enhanced by over thirty-five 
useful tables, and concise statements of rules 


and methods. 


Drop Forging, Die Sinking and 
Machine Forming of Steel 


By JOSEPH V. WOODWORTH, author of " Dies, 
Their Construction and Use," * Punches, Dies and Tools 
for Manufacturing in Presses," etc. Octavo, 340 pages, 
300 illustrations. Price, $2.50. 


@ A complete 
practical treatise on 
the hot and cold 
machine forming of 
steel and iron into 
finished shapes, to- 
gether with the 
tools, dies and ma- 
chinery involved in 
the manufacture of 
duplicate forgings 
and interchangeable 
hot and cold pressed 
parts from bar and 
sheet metal. It is a comprehensive and 
modem work, written by an expert, and 
treating fully on modern shop practice, pro- 
cesses, methods, machines, tools and details. 


Standard Practical Plumbing 


By R. M. STARBUCK, author of "Modern Plumbing 
Illustrated," etc. Octavo, pages, 347 illustrations. 


Price, $3.00. 

— @ This is a complete 
practical treatise and 
covers the subject of 
modern plumbing in all 
its branches. It treats 
exhaustively on the 
skilled work of the 
plumber and the 
theory underlying 
plumbing devices and 
operations, and com- 
mends itself at once to 
everyone working in any branch of the 
plumbing trade. A large amount of space 
is devoted to a very complete and practical 
treatment of the subjects of hot water supply, 
circulation and range boiler work. Another 
valuable feature is the special chapter on 
drawing for plumbers. 


Any of these books will be sent, post- 
paid, on receipt of the advertised price 


tons. 


























MUNN & CO., Inc., Publishers 
361 Broadway New York City 











a EE eS oan Sl 

















March 9, 1912 


SCIENTIFIC AMERICAN 227 








Seneca Falls Mfg. Company 
695 Water Street r 
Seneca Falls, N. Y., U.S. A. 


EBASTIAN LATHES: 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
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WORK SHOPS 


of Wood and Metal Workers, without 
steam power, equipped with > 


BARNES’ Foot Power 4 

MACHINERY 

allow lower bids on jobs and give 

greater profit on the work. Machines 

sent on trial if desired. Catalog free. 
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1999 Ruby Street t Rockford, Illinois 








“RED DEVIL” Electrician's 

Knife. 2 finc biades and a screw 

iriver. Rosewood handle. 
No. 1248 German silver trimmings. Al 


iependable, serviceable knife 
Like ALL other “RED DEVIL” Tools. Your local dealer can 
SUPE f you insist. If not, send us 75 cts. and we will send 
$ price prepaid. 
SMITH & HEMENWAY CO. 
152 Gaaiee Street, New York, N. Y., U.S. A. 


You May Crowd a CRESCENT JOINER 






all al» ern a 
of land Saws. Saw Tables, Planers, 
Planers and Matehers, Shapers, 
Swing Saws, Horers, Disk Grind- 
arlety Wood Workers. 


THE CRESCENT MACHINE CO. ” 230 Main St., hactatin, Ohio 


Practical PROTRACTOR for FIELD — 


Esrecially designed 
lines to radiate 











iraf omen. Pri e “e2. 50. 
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Nulite Portable Parlor Lamp 


The cheapest, best and most beautiful light ob- | 


tainable for town or country. Makes and burns | 


its own gas; 300 C. P. 5 hours for | cent. _ | 


be used anywhere with amazing results. 
in price. Sheena s — Many new aa 
exclusive features. aoe peepaliion of the year 
for agents. Write today for full details. 


NATIONAL STAMPING & ELECTRIC WORKS 
412 S. Clinton Street, Chicago 


WELL DRILLING. 


MACHINES 


Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of avil or ruck Mounted on 
wheels or on sills. With engines or horse powers. 


Strong. simple at id durable Any mechanic can operate 


them easily. end for cataloz 


WILLIAMS BROS. Ithaca, N. Y. 
We build models, do 


INVENTORS wre rimcntat work, 


light manufacturing dies and tools. 


G. SCHWARZ ®& CO., 123 Liberty St., N.Y. 
Made to 
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33 Years Experience Make Us Expert 
Parker, Stearns & Co. 
289-291 Sheffield Ave., Brooklyn, N. Y. 


We Commercialize and Help Market Your Ideas 
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R “ELECTRICAL INSTRUMENTS MADE | 


is} Either experimental work or manufacturing in quantity. 
| 44 Intricate problems solved practically. A\ll kinds inventors’ 
models, machinery and tools 


< E. V. Baillard Co., 24 Frankfort St., N. Y. | 






WANTE To manufacture METAI 
SPECIALTIES, 20 years 
experience in making Dies, Tools and Special 
Machinery. Expert work. Complete equipment 
NATIONAL STAMPING & ELECTRIC WORKS 
Dept. 2, 412 So.. Clinton Street, Chicago, Ill. 









Patented Articles and Metal Specialties 
MANUFACTURED BY CONTRACT 
Stamping Dies, Metal Stampings and Screw Machine Work 


H. CARSTENS MFG. C 


NOVELTIES & PATENTED ARTICLES 


567 W. Lake St. 
CHICAGO 





MANUFACTURED BY CONTRACT. PUNCHING DIES 
SPECIAL MACHINERY 
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The VILTER MFG. CO. 
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scientific men are being gradually directed 
to this branch of work, and it is hoped 
that something can be accomplished which 
j will prove helpful in protecting the pur- 
jchasers from getting the spurious kinds 
}when genuine sandal wood, rosewood, or 
| mahogans is specified. 








One of the “Ten Stories”’ 


readers have doubtless 
a little book 
scientific 
AMERICAN 


[Many of our 
heard of the “Ten Stories,” 
containing true narratives of 
events in which the Screnriri 
played a predominant part. 


the “Ten Stories.” Accordingly, they will 


columns, for the benefit of those readers 


original booklet.—Enpiror. } 


The Forty-pound Horse Collar 





vi fice of the ScieENTIFIC AMERICAN one 
day carrying a full-sized iron horse collar. 

“T am a blacksmith from Canada,” he 
said. “I hammered this out on the anvil. 
|It is going to be used instead of ordinary 
leather collars.” 

It weighed forty pounds. 

“How is a horse to carry this load 
jaround his neck and draw a heavy load 
as well?” he was asked. 

‘This is a little heavier than it need 
be,” he explained. “It will be all right.” 

An effort was made to dissuade him 
from wasting money on a horse collar that 
weighed forty pounds, but he was sure of 
his ground. 

Six months later the Canadian returned 
with another collar, an improvement on 
the original and which weighed but fifteen 
pounds. 

Three times the man came back. Each 
time he brought with him a new metal 
collar, lighter and better than its prede- 
cessor. 

Now almost every fire-engine horse and 
omnibus horse in this country and in 
Europe wears what is known as _ the 
stamped-up metal collar. From _ forty 
pounds the Canadian had reduced its 
| weight to almost as many ounces He 
jhas given up blacksmithing and lives in 
great luxury in London 





| The Current Supplement 


UMBER 1888 of the ScrenTIFIC 
AMERICAN SUPPLEMENT, the com- 
| panton of this issue, brings an account of 
|}Herman Frasch’s distinguished career. 
Every reader who takes a patriotic inter- 
jest in the achievements of American ap- 
| plied science should make it a point to 
| study this remarkable biographical sketch 
of the man who revolutionized the sul- 
| phur industry, and who has just been 
|honored by the award of the 
}medal.—C. F. Elwell contributes an im- 
portant article on electric induction fur- 
naces, discussing them from the point of 
view both of the electrical engineer and 
|of the metallurgist, and presenting a sum- 
mary of costs.—A ferry steamer built for 
}service on the Russian river Volga, and 
presenting a number of remarkable and 
interesting features, is dé@scribed. 
lidea of the difficulties presented in the 
| design of this ferry may be gathered from 
| the fact that a possible difference of no 
jless than 45 feet in the water level has 
}to be reckoned with.—Prof. John A. Swit- 
zer writes on “Economic Aspects of the 
Smoke Nuisance.”—Dr. A. F. Zahm con- 
tributes a very able analytical review of 
a memoir on “The Resistance of the Air 
and Aviation,” the author of which is the 
great French engineer, Eiffel, the same 
who built the tower that bears his name. 
A very good summary of the state of 
the art of color photography is repro- 
duced from a German souree.—Dr. H. W. 
Hill is making a campaign to spread 
abroad a full understanding of the mod- 
ern principles of disease prevention. His 
article in this issue is entitled “Shall 
Contagious Diseases be Abolished ?’—The 
rules governing the competition for the 
Gould prize appear on the last page of 
this number. 


| 





Perkin 


Some 


The $15,000 Gould Prize 
SCIENTIFIC 


Byers current issue of the ScrenrTiric 
AMERICAN SUPPLEMENT contains a 
copy of the rules governing the competi- 
= for the $15.000 prize offered by Mr. 
Edwin Gould for a heavier-than-air flying 
machine, the competition taking place un- 
der the auspices of the Screntiric 
AMERICAN. 








be republished, one at a time, in these+ 


BIG, powerful man came into the of- | 


It has been| 
quite impossible to meet the demand for | 


who were unable to obtain a copy of the | 
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LET US SEND YOU OUR 
| B. B. Vacuum Cleaner 





The greatest y best 
Maker ever put on the pane mo 


Our B. B. Vacuum House Cleaner 
should pay for itself in less than two months, out 
of the profit from the business after paying help 
and all expenses. We cannot see where there is a 
possible chance for anyone that buys a machine 


to fail to make big money, but every reason why ve Chan He 
they should make thousands of d Ss. Gi en Stes ld Make nese >a ate ou 
The small machines for home use wi!l draw only a Year on Each Machine 


the top dast from the room. Our B. B. Vacuum Mak: today an 
Cleaner does the same work in the same “~~ Re KTS the Spot? ohne eles yy a 
as the large machines costing from $2,000 to Wy If es ean ap 


ea) A DAY 


$1500to $3000... Made 


Read These Letters: Complete—Reliable Se tO. S. eee of a 


“"We have nothing but words of praise to k Simple— wo-cycle, valveless engine. . perfectly ad- 
¢* It is all that you claim for ft Hunt & Tested Poors od 


es ‘ pistons with self setting ri: f' 

From the 21st of Sprit to 20th of May I took pm. ene | bearings and connecting. red--tver ia 

in $254.75.''—D. S. Treadwell, exhaust syphon cooling system—Schebler Ln 
“I have made $175 in 2 weeks.""—F, S. Withite. food carmarete pan be oiling—spark timer or 


iston ye vacuum Siok ba leet 
“From March Ist the Machine has averaged ca ———,. ftting, parts sup- 
per day.”"—F’, Smith. wae plied on a moments 

“TL am very much pleased with the outfit and find The w whole is erected upon a substantial four-wheeled 

that it is « great money-maker.”"—W. C. Fink,| ~S8teel or rubber tires full eliptic springs—staggered stes! 
spokes—strong and substantial—can be moved from place to 
These letters show what you can do. Get in| place with little effort—vacuum. condenser water tank 
your order early as we sent back nearly 100] vacuum gauge--high pressure suction hose—observation giase 
orders last year. Couldn’t fillthem. Write today. | and cleaning tools, All ready for work. 


We will shi to ) 
Pay For It Out of Your Pi Profits oy ive man, wo i Wo Was You to Investigate Our Liberal Offer 
hones willing to work, 30 days’ trial and allow you 'e do not believe there is any business where 
to pay for it in installme: ts, id i h mall vestment bring wonder- 
rofits poses Sead phen y take care of your payments. bur a. ful re += Ane os ie such 
reaches every corner and crevice of the 
Vacuum ouner th Il, the i Our illustrated book shows you how to t 
r qrac bedding, eo we e ceilings and a Sogtt | ev send it te you trae: of your time into money. We will 


bi 
tp ae, a ~~ and pestost machine of its | has any pet i apr in him should write et = 


for this peck. 
pe Sees Amen = o independen: 
making opportunity. 











It =a show you how you can 





Send the Coupon for FREE t 
vanes parts, 4 ~ --- } ine 
TERMS. _ of 








McCREERY MANUFACTURING coma 

843 Dorr St. (Established 1889) Teleds, Obio 

p°=2* Cut Off Here— Write Plainly»... 
McCreery Manufacturing Company, 843 Dorr St., Toledo, Ohio 


Please send me your Free Seokengos tnferma- 
tion ae | pw) get your B B. Vaewas 























ARTICLES on AVIATION | 
IMPORTANT AND INSTRUCTIVE 











In the Scientific American Supplement we have published in the past few years papers 

by some of the more eminent physicists and engineers on flying machines. No book 

thus far published is so complete and so authoritative as these articles. The range of the 

articles is wide, covering as it does the theoretical side of aviation as well as those more 

ractical aspects which deal with the construction of machines. The following is a partial 

a of the more important articles which have appeared in the Scientific American Supple- 
ment—see special note below. 


Nos. 1816, 1817, 1818, 1819, 1820, 1821 and 1822. The Practice and Theory 

Aviation. By Grover Cleveland Loening, A. M. This is the most compact paper on 
aeroplanes that has probably ever been published. Fourteen biplanes and monoplanes are 
described in detail, and illustrated with scale drawings, namely, che Farman, Cody, Curtiss, 
Wright, Voisin (old model), Voisin (new model), and Sommer biplanes, and the Antoi- 
nette, Santos-Dumont, Bleriot XI, Bleriot XII, Grade, Pelterie and Pfitzner monoplanes. 
The proper dimensioning of aeroplane surfaces, as deduced by famous experimenters from 
their tests, is also considered. Taken as a whole this series of seven papers constitutes an 
admirable text book. 


No. 1713. The Wright Aeroplane. This is a thorough description of the old type 
of Wright biplane with the horizontal elevation rudder in the front of the machine. Excel- 
lent diagrams and photographic views accompany the paper. 


No. 1756. Louis Blériot and His Aeroplanes. Few people realize that Bleriot’s 
successful monoplane is the result of ten years of daring and perilous experiment. In this 
paper will be found an instructive description of the evolution of i present successful Bleriot 
monoplane, illustrated with diagrams and photographs. 


No. 1768. The Farman Biplane. A complete description of the Farman biplane, 
with detail drawings of the box tail and vertical rudders, the manner of working the four 




















ailerons, hand and foot levers which control the machine, plan view and side elevation of | 
the entire machine. ! 

No. 1767. The Santos-D: t M l An illustrated article describing the 1 
Demoiselle, the llest and one of the fastest machines thus far made. Sketches accompany 
the article, showing the details of the construction and control. 

No. 1582. How to Make a Gliding Machine. Full details and drawings which |} 
will enable anyone to make a glider for $15.00. H 

All these articles are profusely illustrated. 

Special Note. We will mail (gratis) a list of many additional important 
papers, in the Supplement, treating of aeronautics. Ask for list “A.” 

Each number of the Supplement costs 10 cents, mailed, and you can order as many of 
them as you wish. A set of papers containing all the articles above-mentioned will | 
mailed for $1.20. 

ORDER FROM YOUR NEWSDEALER OR DIRECT | 
MUNN & CO., Inc., Publishers, 361 Broadway, New York | 
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Hupmobile Long-Stroke “32” Touring Car, $900 
BR Detroit, m equipment of windshield. gas lamps and generator lamps. tools a Three 
nagneto, 10 wheelbase. 32x34 inch tires. Color, 


- Seoweed end e g vears. Bosch 
j standard Hupmobile blue. Roadster, $900 


Long-Stroke Means Long-Stroke 


oS 
| in th H bil 
In e new upmoobie 
We have figured always that it was the You will see in the engine and trar 
wise kind of enlightened selfish- mission unit a triumph of mechanical 
to give more than the public adaptation, which makes for increas 
xpected ed efficiency and space economy 
/ I ' . OF ly one motor in Americ a has “Tr 
| pe a a h et, The full-floating rear axle, in itself, 
/ : miger troke than t © engine in places the Lon -Stroke égprr * 
/ the new Hupmobile $*99 aol : bad 
} exclusive class 

And this car sells for several times the - 

Hupmobile price of $900 You can ascribe all these constructive 

The relation of stroke to bore in the advantages to the fact that the Hup 
new Hupmobile is the mean average mobile organization has always been 
of the best and latest European prac- held practically intact 
tice; and is positive assurance of The chief engineer, E. A. Nelson 
greater pulling power 8 . “e... “ 

he re ¥ oot , designed the original Hupmobile 
e cvyvinn ers are cast en Dioc; the 1 . 

“at “ae ee La i runabout—whose priority in its own 
erankshaft, of special drop torgec ol: i : *- : ' " 
high carben steel is equipped with ciass has never been seriousiy dis 

] it eomeedialie liber J Bhi ae puted. The department heads, and 
’ . ae 2 pi py the skillful workmen who have ex 
stead of two; the valves—all on one . - 
\ ; : ecuted his designs, have remained 
ide-—-are completely encased, oil- with 7 Solis Saal 
: : us in our progressive develo 
| tight and dust-proof, yet instantly prog me 
hI ment. 
j accessible. 

Note these evidences of extra-generous We should be glad to send to you 
construction, please, and compare 4'%x8% photogravures and full 
them with other cars at the Hup- description of the handsome Long 
mobile price Stroke *‘32”" 


Hupp Motor Car Company, 1233 Jefferson Avenue, Detroit, Michigan 
Standard 20 H. P. Runabout, $750 


F. O. B. Detroit, with same power plant 
that took the world tourtng car around the 
world 4 cylinders, 20 H. P., sliding 


gears, Bosch magneto. Equipped with top, 
windshield, gas lamps and generator, oil 
lamps. tools and born. Roadster, $850. 
Coupe, $1,100. 


A recent exhaustive report of the efficiency 





f the Hupmobile Runabout in nearly a 
” year of army service ts contained in a 
booklet entitled A Test of Service"’, 
| y ch we will gladly send on request 
a Eee 
ae ee es 














We could cut $500 out of 
the Haynes and no one but 
an expert would know it 


Yy HAT doesn’t mean it couldn’t be found out /ater on. For it would be, and 
“later on’’ is not a good time to find out things about the car you buy. 
Find out before you buy. 

It’s a fact, we could cut the heart right out of the Haynes and few men could 
tell it by oking at the car. It might still be just as big and handsome. But it 
wouldn’t have the stuff in it—the materials and the workmanship. It would not 
represent what we consider necessary efficiency in an automobile. 

There is nothing simpler than to cheapen a car. Take fifty dollars off here, 
twenty-five there, forty somewhere else, and so on in a dozen ways and places. 
Easy enough to buy inferior materials, rush the workmanship, cut out the days and 
days of testing, and let the body go through with six or seven coats of finishing 
instead of eighteen. 

But to build a car that way wouldn’t be the Haynes way, and such a car wouldn’t 
be a Haynes car. 

The Haynes 5-passenger touring car Model 21, fully equipped, sells for $2100 
and it’s worth every dollar of the price. 


The Haynes 1912 Line is worth seeing, worth studying. A wide choice of 
bodies on our two standard 1912 chasses, Model 21,40 horse power, 4%4 x 54 
inch motor, 120 inch wheel base, 36 x 4 inch tires, and Model Y, 50-60 
horse power, 5 x 534 inch motor, 1272 inch wheel base, 37 x 5 inch tires. 


| If you do not know the Haynes dealer nearest you, write us today for 1912 catalogue 
| 


iy HAYNES AUTOMOBILE COMPANY, Dept. E, Kokomo, Indiana 


1715 Broadway, New York 1702 Michigan Avenue, Chicago 
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SCIENTIFIC AMERICAN 
HANDBOOK of TRAVEL 





With Hints for the Ocean Voyage for European 
Tours and a Practical Guide to London and Paris 


Ry ALBERT A. HOPKINS, €ditor of the Scientific American Reference Fook 





At last the ideal guide, the result of twenty years of study 
¢ and travel, is completed. It is endorsed by every steam- 
ship and railroad company in Europe. To those who are not 
planning a tnp it is equally informing. Send for illustrated 
circular containing one hundred questions out of 2,500 this 
book will answer. It is mailed free and will give some kind of 
| an idea of the contents of this unique book, which should be 
| in the hands of all readers of the Scientific American as it tells 
| you exa tly what you have wanted to know about a trip 
| abroad and the ocean voyage. @ What the book contains: 









500 Illustrations The Sea and Its Navigation 

6 Color Plates Statistical Information 

9 Maps in pocket Ocean Records 

All About Ships 400 Tours, with prices 
“A Safer Sea’’ Practical Guide to London 

Automobiling in Europe Practical Guide to Paris 


Names 2,000 Hotels, with price 


500 pages, 500 illustrations, flexible cover, $2.00 
full leather, $2.50 postpaid 











MUNN & CO., Inc., Publishers, 361 Broadway, New York 




















JUST PUBLISHED 


The Scientitic American 
| Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the T wenty-Eighth Edition of 
® The Scientific American Cyclopedia of Receipts, Notes and Queries" 


Gdited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


HIS is practically a new book and has called for 
the work of a corps of specialists for more than 
two years. Over 15,000 of the most useful formulas 
and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuable 
volume, nearly every branch of the useful arts being 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, been offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 


“As Indispensable as a Dictionary and More Useful” 


Following is a List of the Chapters: 1. Accidents and Emergencies. Il. Agriculture. 
Ill. Alloys and Amalgams. IV. Art and Artists’ Materials. V. Beverages; Non-Alcoholic 
and Alcoholic. VI. Cleansing, Bleaching, Renovating and Protecting. VII. Cements, Glues, 
Pastes and Mucilages. VIII. Coloring of Metals, Bronzing, etc. 1X. Dyeing. X. Electro- 
metallurgy and Coating of Metals. XI. Glass. XII. Heat Treatment of Metals. X<Ill. 
Household Formulas. XIV. Ice Cream and Confectionery. XV. Insecticides, Extermina- 
tion of Vermin. XVI. Lapidary Art, Bone, Ivory, etc. XVII. Leather. XVIII. Lubri- 
cants. XIX. Paints, Varnishes, etc. XX. Photography. XXI. Preserving, Canning, 
Pickling, ete. XXII. Rubber, Gutta-Percha and Celluloid. XXill. Soaps and Candles. 
XXIV. Soldering. XXV. Toilet Preparations, including Perfumery. XXVI. Water- 
proofing and Fireproofing. XXVII. Writing Material. Send for detailed illustrated prospectus. 


Octavo (614 x 8° inches), 1077 Pages, 200 illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO., Inc., Publishers, 361 Broadway, New York City 
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TO BUILD THEM 


IN DELAWARE 
BUILT TO DEVELOP AGRICULTURAL 
COMMUNITIES 
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V d March 16, 1912 N k, N. Y. 15 Cents 








































































Compare the Facts 
A 5-Passenger 45- Horsepower Car—$1500 


H1ILE making a mental calculation as to the worth of an auto- 
mobile take a short cut direct to the facts. Don’t mince 
matters. Don’t permit sand to be thrown in your eyes. See 
that the car looks good to you, then get tothe point. Get the essentials— 
the wheel base, the size and actual power of the motor, the seating 
capacity, what the car is made of and how, kind of bearings, etc. 
Balance all of these facts against the price asked as compared to other 
cars and you get your answer. 
@ The Overland Model 61 at $1,500 is all anyone would want in a high powered car. 
It has a powerful forty-five horsepower motor, seats five large people. Has a wheel base 
of one hundred and fifteen inches, Timken bearings in axles—F & S annular bearings 
in transmission. Crank and gear casings are of pure aluminum. Pressed steel frame 
has a double drop. The magneto is a Bosch. Big tires and wheels. 
@ Its appearance could hardly be more striking, finished in that rich dark Brewster 
green, with all of the bright metal parts heavily nickel plated. The lamps are massive 
things in dead black enamel nickel trimmed. Equipped with our simple, reliable 
self-starting system only $20 extra. 
@ No other similar car made with these specifications will be found at less than $2,000. 


If $1,500 will buy you about as much as $2,000, why pay $2,000 ? 


@ See this car and be convinced. The Overland dealer in your city will give you all the 
facts and a demonstration. A postal to us will bring you a book. Please ask for F 23. 


The Willys-Overland Company, Toledo, Ohio 
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o-Rim-Cut Tires—10% Oversize 
Touch the Million Mark 


This month we celebrate. A million Goodyear 
Auto Tires have now gone into use. 

Over half that million have been sold within 
the past 12 months. Yet this is our 13th year. 

Think what that means. More sold in this last 
year alone than in 12 years put together. 

Just because No-Rim-Cut tires—our patented 
type—suddenly became the sensation. 


Now comes the reign of a new- 
type tire—a tire that cuts tire bills 
in two. 

A tire that can’t rim-cut—an 
oversize tire, to save the blowouts 
due to over-loading. 

A hookless tire—one that needs 
no tire bolte, nor hooking to the 
rim, 

And a tire which embodies the 
final results of our 13 years spent 
in perfecting tires. 

All these features combined in a 
tire which costs no more than other 
standard tires. 

That will explain this overwhelm- 
ing demand for Goodyear No-Rim- 
Cut tires. 


Old-Type Tires 
Must Go 


Old-type tires — clincher tires — 
rim-cut when partly deflated. When 
they run flat, because of a puncture, 
a minute’s time may wreck them. 

Statistics show that 23% of all 
ruined clincher tires have been rim- 
cut. 

Now comes a type which makes 
rim-cutting impessible. And all of 
you motorists are sometime bound 
to adopt them. 





These same tires—No-Rim-Cut 
tires—are made 10% oversize. The 
hookless base permits that. 


That means 10% more air—10% 
greater carrying capacity—without 
any extra cost. 

It means support for your extras, 
and for passengers who overweigh. 
It reduces the danger of blow-outs. 

That 10% oversize, under aver- 
age conditions, adds 25% to the 
tire mileage. 

All those advantages at the price 
of tires which lack them. How long 
will any man cling, in your estima- 
tion, to old-type, skimpy tires? 


The Secret 


The secret of this new-type tire 
lies in three flat bands of 126 
braided wires. 


A few men proved them out. Then thousands 
proved them—then tens of thousands more. 


Now a million tires. Now a trebled demand 
over last year. Now a larger sale than any other 


tire commands. 


All this occurs after these tires have been 
tested on some 200,000 cars. 


The Reign of the New-Type Tire 


These braided wires are vulean- 
ized into the tire base. Thus the 
tire base is made unstretchable. 

This tire needs no beads to hook 
into the rim flange, because no- 
thing can force the tire over the 
flange. 

But, unlock the flange and the 
tire slips off like any quick-detach- 
able tire. It slips off much easier, 
because no beads can get “frozen” 
into the rim flange. 





With this hookless tire, your re- 
movable rim flanges are slipped 
to the opposite sides. Then they 
curve outward instead of inward. 








(}00DYEAR 


No-Rim-Cut Tires 


With or Without Non-Skid Treads 








Instead of a curved flange dig- 
ging into the tire there is a rounded 
edge on which the tire rests if 
deflated. 

There is no changing of rims if 
your rims are standard. Nearly all 
rims are now made to fit these tires. 


We Control It 


This braided wire feature forms 
the only way to make a practical 
tire of this type. The reasons are 
explained in our Tire Book. 

Competition, of course, has foreed 
other makers to attempt this hook- 
less tire. But the essential feature 
is controlled by our patents. And 
substitute features have proved 
unsatisfactory. Many have been 
abandoned. 

This new-type tire, if you want 
it right, means the Goodyear No- 
Rim-Cut tire. That is why the 
demand, in a flood-like way, has 
centered on this tire. 

Get the proved-out tire when 
you get this type. Get the tire 
which outsells all the rest after a 
million have gone into use. 


Our 1912 Tire Book—-based on 
13 years spent in tire-making— 
is filled with facts you should 
know. Ask us to mail it to you. 


THE GOODYEAR TIRE & RUBBER COMPANY, AKRON, OHIO 


Branches and Agencies in 103 Principal Cities 
Main Canadian Office, Toronto, Ont. 


(512) 


We Make All Kinds of Rubber Tires, Tire Accessories and Repair Outfits 


Canadian Factory, Bowmanville, Ont. 


($12) 
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item Attendant for Pumps or Air Compressors 


which are driven by variable speed types of induction motors 


These self-starters automatically start and stop the § 
motor. When the water level or air pressure is low, the motor is auto- 
matically started. When the pump or air compressor has raised the § 
water level or air pressure to the desired point, the motor is stopped. 
















In this way any one of the 
self-starters shown below 
—when used with a float 
switch or pressure gauge 
regulator—will automati- 
cally keep water level or 
air pressure between the 


limits selected. 

No attendant is required — 
just set the limits—the starter 
will do the rest. 

These starters are well adapted 
to be controlled by two push 
buttons at some remote point. 

The absolute reliability of 
these CR-128 starters has been 
proven by the large number in 
service. 

These starters vary in detail, 
depending upon service and 
motor used. Give this data, 
and a standard starter of correct 
capacity and number of ac- 
celerating points will be selected 
to meet your requirements. 


General Electric Company 


Largest Electrical Manufacturer in the World 
Principal Office: Schenectady, N. Y. Sales Offices in the following Cities: 
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Atlanta, Ga Denver, Colo. Los Angeles, Cal. New Orleans, La. 
Baltimore, Md. Detroit, Mich. Macon, Ga New York, N. ¥ 
Birmingham, Ala Off. of Sol’g Agt.) Memphis, Tenn. Philadelphia, Pa. 
Boise, Idaho Erie, Pa Minneapolis, Minn Pittsburg, Pa. 
Boston, Mas Indianapolis, Ind Nashville, Tenn. Portland, Ore. 
Buffalo, N. Y Kansas City, Mo. New Haven, Conn. Richmond, Va. 
Butte, Mont Louisville, Ky Providence, R. I. Springfield, Mass 
Charleston, W. Va Rochester, N. Y. 
Charlotte, N. ¢ Salt Lake City, Utah 
Chattanooga, Tenn. San Francisco, Ca 
Chicago, Ill St. Louis, Mo. 
Cincinnati, Ohio Seattle, Wash. 
Cleveland, Ohio 3427 Spokane, Wash. 
Columbus, Ohio Syracuse, N. Y. 
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